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ALSTTL SERIES TYPE DESIGNATION TABLE 


Type designation 

Page 

Type designation 

Page 

Type designation 

Page 

M74ALS00AP 

2-3 

M74ALS161AP 

2-78 

M74ALS645P 

2-197 

M74ALS01 P 

2-5 

M74ALS162AP 

2-82 

M74ALS873P 

2-200 

M74ALS02P 

2-7 

M74ALS163AP 

2-86 

M74ALS874P 

2-204 

M74ALS03AP 

2-9 

M74ALS240P 

2-90 

M74ALS876P 

2-208 

M74ALS04P 

2-11 

M74ALS241 P 

2 7 93 

M74ALS878P 

2-212 

M74ALS05P 

2-13 

M74ALS242P 

2-96 

M74ALS879P 

2-215 

M74ALS08P 

2-15 

. M74ALS243P 

2-99 

M74ALS880P 

2-218 

M74ALS09P 

2-17 

M74ALS244P 

2-102 

M74ALS1 000P 

2-222 

M74ALS10P 

2-19 

M74ALS245P 

2-105 

M74ALS1002P 

2-224 

M74ALS1 1 P 

2-21 

M74ALS299P 

2-108 

M74ALS1003P 

2-226 

M74ALS12P 

2-23 

M74ALS323P 

2-113 

M74ALS1008P 

2-228 

M74ALS15P 

2-25 

M74ALS560AP 

2-118 

M74ALS1010P 

2-230 

M74ALS20AP 

2-27 

M74ALS561AP 

2-124 

M74ALS101 1 P 

2-232 

M74ALS21 P 

2-29 

M74ALS563P 

2-130 

M74ALS1020P 

2-234 

M74ALS22AP 

2-31 

M74ALS564P 

2-134 

M74ALS1032P 

2-236 

M74ALS27P 

2-33 

M74ALS568AP 

2-137 

M74ALS1 240P 

2-238 

M74ALS28P 

2-35 

M74ALS569AP 

2-143 

M74ALS1241P 

2-241 

M74ALS30P 

2-37 

M74ALS573P 

2-149 

M74ALS1242P 

2-244 

M74ALS32P 

2-39 

M74ALS574P 

2-153 

M74ALS1243P 

2-247 

M74ALS33P 

2-41 

M74ALS575P 

2-156 

M74ALS1244P 

2-250 

M74ALS37P 

2-43 

M74ALS576P 

2-160 

M74ALS1245P 

2-253 

M74ALS38P 

2-45 

M74ALS577P 

2-163 

M74ALS1620P 

2-256 

M74ALS40P 

2-47 

M74ALS580P 

2-166 

M74ALS1621P 

2-259 

M74ALS74P 

2-49 

M74ALS620P 

2-170 

M74ALS1622P 

2-262 

M74ALS109P 

2-52 

M74ALS621 P 

2-173 

M74ALS1623P 

2-265 

M74ALS1 12AP 

2-55 

M74ALS622P 

2-176 

M74ALS1640P 

2-268 

M74ALS1 13AP 

2-58 

M74ALS623P 

2-179 

M74ALS1641P 

2-271 

M74ALS1 14AP 

2-61 

M74ALS640P 

2-182 

M74ALS1642P 

2-274 

M74ALS1 31 P 

2-64 

M74ALS641 P 

2-185 

M74ALS1643P 

2-277 

M74ALS1 37 P 

2-68 

M74ALS642P 

2-188 

M74ALS1644P 

2-280 

M74ALS138P 

2-71 

M74ALS643P 

2-191 

M74ALS1645P 

2-283 

M74ALS160AP 

2-74 

M74ALS644P 

2-194 
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INDEX BY FUNCTION (Recommended operating conditions V C c = 5V±10%, T 0 pr = - 20 ~ +75°C) 


INVERTERS, NAND GATES/BUFFERS 


Circuit function 

Type of output 

Type 

Typical electrical characteristics 

Package 

Outlines 

Page 

Active 

pull-up 

Open 

collec- 

tor 

Propaga- 

tion 

time 

(ns) 

Power 

dissipa- 

tion 

(mW) 

Low-level 

output 

current 

(mA) 

High-level 

output 

current 

(mA) 

Hex Inverter 

O 

- 

M74ALS04P 

4 

7.6 

8 

0.4 

14P4 

2-11 

- 

O 

M74ALS05P 

11 

7.6 

8 

- 

1 4P4 

2-13 

Quadruple 2-input Positive 

NAND Gate/Buffer 

o 


M74ALS00AP 

4 

5 

8 

0.4 

14P4 

2-3 

o 

- 

M74ALS37P 

5 

12.2 

24 

2.6 

14P4 

2-43 

o 

- 

M74ALS1 000P 

5 

12.2 

24 

2.6 

14P4 

2-222 

- 

o 

M74ALS01P 

12.5 

5. 1 

8 

- 

14P4 

2-5 

- 

o 

M74ALS03AP 

11 

5. 1 

8 

- 

14P4 

2-9 

- 

o 

M74ALS38P 

16.5 

12.2 

24 

- 

14P4 

2-45 

- 

o 

M74ALS1003P 

16.5 

12.2 

24 

- 

14P4 

2-226 

Triple 3-input Positive 

NAND Gate/Buffer 

o 

- 

M74ALS10P 

5.5 

3.8 

8 

0.4 

14P4 

2-19 

° 

- 

M74ALS1010P 

5 

10.6 

24 

2.6 

14P4 

2-230 

- 

! ° 

M74ALS12P 

13.5 

3.8 

8 

- 

14P4 

2-23 

Dual 4-input Positive 

NAND Gate/Buffer 

o 

- 

M74ALS20AP 

5 

2.6 

8 

0.4 

14P4 

2-27 

o 


M74ALS40P 

5 

6.1 

24 

2.6 

14P4 

2-47 

o 

- 

M74ALS1 020P 

5 

6.1 

24 

2.6 

14P4 

2-234 

- 

o 

M74ALS22AP 

13 

2.6 

8 

- 

14P4 

2-31 

Single 8-input Positive NAND Gate 

o 

- 

M74ALS30P 

6.5 

1.9 

8 

0.4 

14P4 

2-37 


AND GATES/BUFFERS 


Quadruple 2-input Positive 

AND Gate/Buffer 

o 

- 

M74ALS08P 

6 

8.8 

8 

0.4 

14P4 

2-15 

o 

- 

M74ALS1008P 

6.5 

16.5 

24 

2.6 

14P4 

2-228 

- 

o 

M74ALS09P 

14.5 

8.9 

8 

- 

14P4 

2-17 

Triple 3-input Positive 

AND Gate/Buffer 

o 

- 

M74ALS11P 

6.5 

6.5 

8 

0.4 

14P4 

2-21 

o 

- 

M74ALS1011P 

8 

12.5 

24 

2.6 

14P4 

2-232 

- 

o 

M74ALS15P 

14.5 

6.7 

8 

- 

14P4 

2-25 

Dual 4-input Positive AND Gate 

o 

- 

M74ALS21 P 

6.5 

4.4 

8 

0.4 

14P4 

2-29 


NOR GATES/' BUFFERS 


Quadruple 2-input Positive 

NOR Gate/Buffer 

O 

_ 

M74ALS02P 

5.5 

7.6 

8 

0.4 

14P4 

2-7 

o 

- 

M74ALS28P 

5 

16.3 

24 

2.6 

14P4 

2-35 

o 

- 

M74ALS1002P 

5 

16.3 

24 

2.6 

14P4 

2-224 

- 

o 

M74ALS33P 

15.5 

16.3 

24 

- 

14P4 

2-41 

Triple 3-input Positive NOR Gate 

o 

- 

M74ALS27P 

6.5 

7.4 

8 

0.4 

14P4 

2-33 


OR GATE/ BUFFER 
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LINE DRIVERS 


Circuit function 

Type of output 

Type 

Typical electrical characteristics 

Package 

Outlines 

Page 

3-state 

Open 

collec- 

tor 

Propaga- 

tion 

time 

(ns) 

Power 

dissipa- 

tion 

(mW) 

Low-level 

output 

current 

(mA) 

High-level 

output 

current 

(mA) 

Octal Buffer/Line Driver 

1 

- 

M74ALS240P 

6 

56.7 

24 

15 

20 P4 

2-90 

1 

- 

M74ALS1 240P 

7.5 

41.6 

16 

15 

20 P4 

2-238 

N 


M74ALS241P 

7 

70 

24 

15 

20 P4 

2-93 

N 


M74ALS1 241 P 

9 

51.7 

16 

15 

20 P4 

2-241 

N 

- 

M74ALS244P 

7 

70 

24 

15 

20 P4 

2-102 

N 

- 

M74ALS1 244P 

9 

51.7 

16 

15 

20 P4 

2-250 

Octal Bus Transceiver 

N 

- 

M74ALS245P 

7 

173 

24 

15 

20 P4 

2-105 

N 


M74ALS645P 

7 

173 

24 

15 

20 P4 

2-197 

N 

- 

M74ALS1 245P 

9 

113 

16 

15 

20 P4 

2-253 

N 

- 

M74ALS1 645P 

9 

113 

16 

15 

20 P4 

2-283 

1 

- 

M74ALS620P 

5 

117 

24 

15 

20 P4 

2-170 

1 

- 

M74ALS1620P 

6.5 

95 

16 

15 

20 P4 

2-256 

- 

N 

M74ALS621 P 

20 

143 

24 

- 

20 P4 

2-173 

- 

N 

M74ALS1 621 P 

25.5 

113 

16 

- 

20 P4 

2-259 

- 

N 

M74ALS622P 

18 

58 

24 • 

- 

20 P4 

2-176 

- 

N 

M74ALS1622P 

25.5 

48 

16 

- 

20 P4 

2-262 

N 

- 

M74ALS623P 

7 

160 

24 

15 

20 P4 

2-179 

N 

- 

M74ALS1623P 

9 

115 

16 

15 

20P4 

2-265 

1 

- 

M74ALS640P 

5 

123 

24 

15 

20P4 

2-182 

1 

- 

M74ALS1640P 

6 

95 

16 

15 

20 P4 

2-268 

- 

N 

M74ALS641 P 

21 

145 

24 

- 

20P4 

2-185 

- 

N 

M74ALS1641P 

26.5 

103 

16 


20 P4 

2-271 

- 

1 

M74ALS642P 

18.5 

57 

24 

_ 

20P4 

2-188 

- 

1 

M74ALS1 642P 

25 

48 

16 

_ 

20P4 

2-274 

1 • N 

- 

M74ALS643P 

6 

155 

24 

15 

20P4 

2-191 

1 • N 

- 

M74ALS1 643P 

7 

108 

16 

15 

20P4 

2-277 

- 

1 • N 

M74ALS644P 

19 

103 

24 

- 

20P4 

2-194 

— 

'■ N 

M74ALS1644P 

23 

90 

16 

- 

20P4 

2-280 

Quadruple Bus Transceiver 

1 

- 

M74ALS242P 

6 

65 

24 

15 

1 4P4 

2-96 

1 

- 

M74ALS1242P 

7.5 

48.3 

16 

15 

1 4P4 

2-244 

N 

- 

M74ALS243P 

8 

83 

24 

15 

1 4P4 

2-99 

N 

- 

M74ALS1243P 

9 

60 

16 

15 

1 4P4 

2-247 


I: With inverted output N’ With noninverted output |.N: With both inverted and noninverted output 
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Circuit function 

Type 

Typical electrical characteristics 

Operating Setup Hold Power 

frequency time time dissipa- 

tion 

(MHz) (ns) (ns) (mW) 

Trigger 

Preset 

Reset 

^Package 

Outlines 

Page 

Dual J-K Positive Edge-Triggered Flip-Flop 

with Set and Reset 

M74ALS109P 

0 

1 

O 

15 

5 

12 

J 

|¥ 

¥ 

1 6P4 

2-52 

Dual J-K Negative Edge-Triggered Flip-Flop 

with Set and Reset 

M74ALS1 1 2AP 

0—40 

22 

0 

12.5 

1 


¥ 

1 6P4 

2-55 

Dual J-K Negative Edge-Triggered Flip-Flop 

with Set 

M74ALS1 1 3AP 

0—40 

,22 

0 

12.5 

1 

¥ 

14P4 

2-58 

Dual J-K Negative Edge-Triggered Flip-Flop 

with Set, Common Reset, and Common Clock 

M74ALS114AP 

0—40 

22 

0 

12.5 

1 

¥ 

¥ 

14P4 

2-61 



Jf . Positive-going edge 


: Negative-going edge 


U" ■ Active low-level 


D-Type FLIP-FLOPS 


Typical electrical characteristics 


Circuit function 

Type 

Operating 

frequency 

(MHz) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

Power 
’ dissipa- 
tion 
(mW) 

Triggei 

! 

Preset 

Reset 

Package 

Outlines 

Page 

Dual D-Type Positive Edge-Triggered 

Flip-Flop with Set and Reset 

M74ALS74P 

0—40 

15 

5 

12 

s 

¥ 

A 

¥ 

A 

14P4 

2-49 

Octal D-Type Edge-Triggered Flip-Flop 

with 3-State Output (inverted) 

M74ALS564P 

0-50 

10 

0 

68.3 

I 

- 

- 

20 P4 

•2-134 

Octal D-Type Edge-Triggered Flip-Flop 

with 3 State Output (Noninverted) 

M74ALS574P 

0—50 

20 

0 

68.3 

I 

- 

- 

20 P4 

2-153 

Octal D-Type Edge-Triggered Flip-Flop 

with 3-State Output (Inverted) 

M74ALS576P 

0-50 

15 

0 

68.3 

I 

~ 

- 

20 P4 

2-160 

Octal D-Type Edge-Triggered Flip-Flop 

with 3-State Output and Synchronous Reset 

M74ALS575P 

0-50 

15 

0 

68.3 

I 

- 

¥ 

24P4D 

2-156 


(Noninverted) 

Octal D-Type Edge-Triggered Flip-Flop 


with 3-State Output and Synchronous Reset 

(Inverted) 

M74ALS577P 

0~50 

15 

0 

68.3 

I 

- 

¥ 

S 

24P4D 

2-163 

Dual 4-Bit D-Type Edge-Triggered Flip-Flop 

with 3-State Output (Noninverted) 

M74ALS874P 

0~50 

10 

0 

86.7 

I 

- 

¥ 

A 

24P4D 

2-204 

Dual 4 Bit D-Type Edge-Triggered Flip-Flop 
with 3 State Output (Inverted) 

M74ALS876P 

0 — 50 

10 

0 

86.7 

I 

- 

¥ 

A 

24P4D 

2-208 

Dual 4-Bit D-Type Edge-Triggered Flip Flop 

with 3 State Output and Synchronous Reset 

(Noninverted) 

M74ALS878P 

0~50 

20 

0 

86.7 

I 

- 

¥ 

s 

24P4D 

2-212 

Dual 4-Bit D-Type Edge-Triggered Flip-Flop 

with 3-State Output and Synchronous Reset 

(Inverted) 

M74ALS879P 

0~50 

20 

0 

86.7 

I 

- 

¥ 

S 

24P4D 

2-215 


: Positive-going edge 


» : Asynchronous 


S : Synchronous U" : Active low-level 
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INDEX BY FUNCTION 


LATCHES 


Circuit function 

Type 

Typical electrical characteristics 

Enable 

Reset 

Package 

Outlines 

Page 

Propagation 
time (ns) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

Power 

dissipa- 

tion 

(mW) 

From 

enable 

input 

From 

data 

input 

Octal D-Type Transparent Latch 

with 3-State Output (Inverted) 

M74ALS563P 



10 

10 

68.3 

a 

- 

20P4 

2-130 

Octal D-Type Transparent Latch 

with 3-State Output (Inverted) 

M74ALS580P 



10 

10 

68.3 

ft 

- 

20 P4 

2-166 

Octal D-Type Transparent Latch 

with 3-State Output ( Nonmverted) 

M74ALS573P 

14 

8.5 

10 

7 

68.3 

ft 

- 

20 P4 

2-149 

Dual 4- Bit D-Type Transparent Latch 

with 3 State Output ( Noninverted) 

M74ALS873P 



10 

7 

68.3 

ft 

¥ 

24P4D 

2-200 

Dual 4- Bit D-Type Transparent Latch 

with 3-State Output (Inverted) 

M74ALS880P 



15 

10 

88.3 

ft 

¥ 

24P4D 

2-218 


JT : Active high-level u : Active low-level 


SHIFT REGISTERS 


Circuit function 

Type 

Typical electrical 
characteristics 

Reset 

Operating mode 

Package 

outline 

Page 

Shift 

frequency 

(MHz) 

Power 

dissipa- 

tion 

(mW) 

Right 

shift 

Left 

shift 

Parallel 

load 

Hold 

8- Bit Universal Shift/ Storage Register 

with 3-State Output 

M74ALS299P 

0—35 

100 

A 

O 

O 

O 

O 

20 P4 

2-108 

M74ALS323P 

0—35 

100 

S 

O 

O 

O 

O 

20P4 

2-113 


SYNCHRONOUS COUNTERS 


Circuit function 

Type 

Typical electrical 
characteristics 

Trigger 

Parallel load 

Reset 

Package 

Outlines 

Page 

Count 

frequency 

(MHz) 

Power 

dissipa- 

tion 

(mW) 

Synchronous Presettable Decade Counter 

with Direct Reset 

M74ALS1 60AP 

0—50 

60 

J 

S 

A 

16P4 

2-74 

Fully Synchronous Presettable Decade Counter 

M74ALS1 62AP 

0—40 

60 

J 

S 

S 

16P4 

2-82 

Synchronous Presettable Decade Counter 

with 3-State Output 

M74ALS560AP 

8 

l 

o 

100 

J 

A. S 

A. S 

20 P4 

2-118 

Synchronous Presettable Up/Down Decade Counter 

with 3-State Output 

M74ALS568AP 

0 
^r 

1 

o 

93.3 

J 

S 

A. S 

20P4 

2-137 

Synchronous Presettable 4-Bit Binary Counter 

with Direct Reset 

M74ALS161 AP 

0-50 

60 

I 

S 

A 

16P4 

2-78 

Fully Synchronous Presettable 4-Bit Binary Counter 

M74ALS163AP 

0-40 

60 

I 

S 

S 

16P4 

2-86 

Synchronous Presettable 4-Bit Binary Counter 

with 3-State Output 

M74ALS561 AP 

0 

1 

o 

100 

J 

A. S 

A. S 

20P4 

2-124 

Synchronous Presettable Up/Down 4- Bit Binary Counter 

with 3-State Output 

M74ALS569AP 

0 

■'T 

1 

o 

93.3 

i 

S 

A. S 

20P4 

2-143 


JT : Positive-going edge A : Asynchronous S : Synchronous 
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INDEX BY FUNCTION 


DECODERS/ DEMULTIPLEXERS 


Circuit function 

Type 

Typical 

power 

dissipation 

(mW) 

Typical propagation tim 

From enable From data 

input to input to 

output output 

(ns) (ns) 

e (ns) 

From clock 
to output 

(ns) 

Package 

Outlines 

Page 

3-Line to 8-Line Decoder/Demultiplexer 

with Address Register 

M74ALS131P 

25 

8.5 

- 

12 

16P4 

2-64 

3-Line to 8-Line Decoder/Demultiplexer 

with Address Latch 

M74ALS1 37P 

25 

10 

11 

- 

1 6P4 

2-68 

3 Line to 8-Line Decoder/Demultiplexer 

M74ALS1 38P 

25 

10 

11 

- 

1 6P4 

2-71 
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Symbol 


Descriptions 

C L 

Load capacitance 

Extenally connected load capacitance 

f m a x 

Maximum clock frequency 

Maximum input repetition frequency for normal 1C operation 

F| 

Fan-in 

Number of similar inputs 

F 0 

Fan-out 

Number of similar ICs which can be driven by an output 

H 

Indicates the high logic level 

Used in voltage and current suffixes to indicate the high potential level 

1 

Indicates current or input 

Currents flowing into ICs are taken to be positive and those flowing out as negative 

Icc 

Supply current 

The current flowing into the Vcc supply terminal of a circuit 

•CCL 

Low-level supply current 

Vcc current when the inputs are such that the output is low 

•CCH 

High-level supply current 

V C c current when the inputs are such that the output is high 

>CCZ 

High-impedance supply current 

Vcc current when the inputs are such that the output is in the high-impedance state 

If 

Forward current 

Forward diode current 

h 

Input current at maximum voltage 

The input current flowing when maximum voltage is applied to the 1C input pins 

l|H 

High-level input current 

The current flowing into an input when a specified high voltage is applied 

IlL 

Low-level input current 

The current flowing out of an input when a specified low voltage is applied 

• o 

Output current 

The current flowing at an output when that output is high-level and 2 25V is applied 

lOH 

High-level output current 

Current flowing in the load when the output is high or current flowing when a high level is applied 

1 OL 

Low-level output current 

The current flowing into an output which is in the low state 

los 

Short-circuit output current 

The current flowing out of an output which is in the high state when that output is short circuit to ground 

1 OZH 

Off-state high-level output current 

The current flowing into a disabled 3-state output with a specified high output voltage applied 

1 OZL 

Off-state low-level output current 

The current flowing out of a disabled 3-state output with a specified low output voltage applied 

It 

Threshold current 

Current which flows when the threshold voltage is applied to the input 

1 T + 

Positive threshold current 

Current which flows when the positive threshold voltage is applied to the input 

It- 

Negative threshold current 

Current which flows when the negative threshold voltage is applied to the input 

L 

Indicates the low logic level 

Used in voltage and current suffixes to indicate the low potential level 

0 

Indicates output 


Pd 

Power dissipation 

Product of the supply voltage and the supply current 

PRR 

Pulse repetition rate 

The rate of repetition of an applied pulse train 

Ta 

Operating free- air temperature 

The temperature of the environment surrounding an 1C 

tf 

Falltime 

Time required to fall from the high to the low logic level 

t h 

Hold time 

The required hold time for a specified input after an input has changed 

t Ja 1 1 h 

Latch time 

The time from the latching action of input data until the data appears in the output 

Topr 

Operating temperature 

The ambient temperature range for normal 1C operation 

tpd 

Propagation delay time 

Amount of time required from a change of input signal until the corresponding change in output, 

expressed as the average propagation time 

_i 

X 

Q_ 

Propagation delay time, high-to- low-level 

output 

Amount of time required from a change of input signal until the output changes from high to low 

tpHZ 

Output disable time from High level 

Amount of time required from a change of input signal until the output changes from high to 

high-impedance 

tpLH 

Propagation delay time, low-to-high-level 

output 

Amount of time required from a change of input signal until the output changes from low to high 

tPLZ 

Output disable time from Low level 

Amount of time required from a change of input signal until the output changes from low to 

high-impedance 

t w 

Pulse width 

The time required for a pulse to change from one specified level to another 

two 

Output pulse width 

The width of the pulse appearing in the output of a monostable multivibrator 

tpZH 

Output enable time to a High level 

Amount of time required from a change of input signal until the output changes from high-impedance 
to high 

tpZL 

Output enable time to a Low level 

Amount of time required from a change of input signal until the output changes from high-impedance 

to low 

tr 

Risetime 

Time required to rise from the low to the high logic level 

Tstg 

Storage temperature 

The range of surrounding storage temperature for an 1C 

tsu 

Setup time 

The required hold time for other inputs before a particular input may be changed 

Vcc 

Supply voltage 

The voltage of power supply voltage over which the device is guaranteed to operate within the 
specified limits 
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Symbol 

Descriptions 

UJ 

CD 

> 

Base-emitter voltage 


v F 

Forward voltage 

Forward voltage applied to a diode 

V| 

Input voltage 

Voltage applied to an input 

Vic 

Input clamp diode voltage 

The forward voltage applied to an input clamping diode 

Vie 

Input emitter-emitter voltage 

The emitter-to-emitter voltage for a multi-emitter transistor input 

Vih 

High-level input voltage 

The range of input voltages that represents a logic high in the system 

V|L 

Low-level input voltage 

The range of input voltages that represents a logic low in the system 

Vo 

Output voltage 

Voltage applied to or appearing at an output 

VOH 

High-level output voltage 

Voltage at an output in the high state 

VOL 

Low-level output voltage 

Voltage at an output in the low state 

Vp 

Pulse amplitude 

The difference between the low level and high level of a pulse 

V T 

Threshold voltage 

The input voltage beyond at which the output changes 

Vt+ 

Positive-going threshold voltage 

The threshold voltage at which the output changes when the input is changing from low to high 

Vt- 

Negative-going threshold voltage 

The threshold voltage at which the output changes when the input is changing from high to low 

z 

Indicates the off state 

Indicates that the output is in the high-impedance state 

Zo 

Output impedance 

The load impedance which should be connected to such devices as pulse generators 
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INTRODUCTION 

User demands for higher speeds and lower power 
dissipation in standard logic ICs has resulted in in- 
creased use of LSTTL (Low Power Schottky TTL) mov- 
ing away from TTL (Transistor Transistor Logic). 
However, demands for even higher speeds and lower 
power dissipation increased, and in response, Mitsu- 
bishi Electric has begun marketing the next generation 
of TTL ICs, the ALSTTL (Advanced Low Power Schottky 
TTL). When completed, the full line up will consist of 
approximately 200 devices. 

This section will explain the process, basic circuit, 
and electrical characteristics of ALSTTL devices. 

1. ALSTTL PROCESSING 

The increased speed and decreased power dissipation 
of the ALSTTL is mostly achieved through improved 
production process. 

While decreased power dissipation can be obtained 
by increasing resistance, it also results in slower 
operating time, i.e., propagation time. Propagation time 
is the amount of time necessary for charging and 
discharging parasitic capacitance within the 1C, and is 
proportional to the product of resistance and parasitic 
capacitance. Thus, improved propagation time is 
directly related to decreases in the amount of parasitic 
capacitance. 

When compared to the LSTTL, both increased speed 
and decreased power dissipation were achieved in the 
ALSTTL by using the following processing. 

• Saturation control circuit using Schottky barrier 
diodes, (increases speed) 

• Higher resistance, (decreases power dissipation) 

• Oxide film separation, (decreases parasitic capaci- 
tance) 

• Increased pattern fineness, (decreases parasitic 
capacitance) 

This process results in the surface area of the 
ALSTTL transistor becoming approximately 1/5 that of 
the LSTTL. Fig. 1 shows the cross section and top view 
of the typical LSTTL transistor. Fig. 2 shows the cross 
section and top view of the typical ALSTTL transistor. 
While the horizontal and vertical proportions shown in 
the figures differ from the actual devices, the propor- 
tion between the two figures reflect their actual 
differences. 



Fig. 1 Configuration of the typical LSTTL transistor 



Fig. 2 Configuration of the typical ALSTTL transistor 
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2. BASIC CIRCUIT 

By making improvements on the circuitry of the LSTTL, 
the ALSTTL has improved threshold voltage and 
capacitive load drive capability, increased input 
impedance, and decreased input and output signal 
undershooting. 



Fig. 3 Basic circuit of the LSTTL M74LS00P series 

(2 input NAND gate) 


, The basic LSTTL circuit is shown in Fig. 3 and the 
basic ALSTTL circuit in Fig. 4. Compared with LSTTL, 
T!~T 3 , D 5 and D 6 are added to ALSTTL, and its 
resistances are higher except R 4 . 



Fig. 4 Basic circuit of the ALSTTL M74ALS00P series 

(2 input NAND gate) 


Improved threshold voltage and decreased low-level 
input current were obtained by adding the input pnp 
transistors T!~T 2 . This decrease, along with the in- 
creased resistance of R 1} results in a typical low-level 
input current of 20/*A, 1/10 that of the LSTTL circuit. 

D 3 and D 4 quickly discharge the base charge of T 4 
when the input changes from high to low. 

The addition of D 5 and the decrease of R 4 increase 
the switching speed and particularly lower capacitive 
load charge/discharge time. The effect of D 5 is seen 
when the output changes from high to low. When T 4 is 
turned on, a portion of the charge in capacitive load 
flows from the output through D 5 and T 4 to the base of 
T 7 becoming its base current, and the current, amplified 


by a factor of Iife, flows into the collector of T 7 rapidly 
discharging the capacitive load. 

When the output changes from low to high, a large 
high-level output current flows, due to the small value 
of R 4 , quickly charging the capacitive load. But this 
high capacitive load driving capability demands careful 
design because current spike in voltage supply is big- 
ger than LSTTL and, moreover, the 1C may be damaged 
if a voltage source is connected to the output. 

Clamp diode D 6 is used to moderate undershooting 
in the output. Clamp diodes are used in both the input 
and the output in ALSTTLs offering easier application. 

Except R 4 the resistive value of the ALSTTL is about 
twice that of the LSTTL, providing a power dissipation 
of approximately 1/2 that of the LSTTL However, low- 
level output current is ensured to be the equivalent of 
the LSTTL with the use of transistors with higher Iife- 
The maximum rating of output voltage is Vcc due to 
the flow of the current from the output through R 5 , D 7 , 
and R 4 to Vcc- (This is not true of 3-state outputs.) Input 
voltage is determined by the breakdown voltage of 
Dj~D 4 ordinarily and, with few exceptions, is 
guaranteed up to 7V. 

The threshold voltage Vj of the ALSTTL basic circuit 
is derived using the following formula. 

V T = Vbe(T 7 ) + V BE (T 4 ) + V B e(T 3 ) - VebO^T,) (1 ) 

Where Vbe(T 7 ): Base-emitter voltage of T 7 

Vbe(T 4 ): Base-emitter voltage of T 4 

Vbe(T 3 ): Base-emitter voltage of T 3 

VebO\,T 2 ): Emitter-base voltage of T t or T 2 

The value of formula (1) is higher than the threshold 
voltage of LSTTL by a forward voltage drop of SBD 
(Schottky Barrier Diode). It means that a standard 
ALSTTL gate has a large margin for low-level input 
voltage 0.8V even at Ta = 75°C. Fig. 5 shows the 
transfer function of TTL, LSTTL and ALSTTL gate. Fig. 
6 shows the tempe'rature-dependency of ALSTTL 
transfer function. 
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INPUT VOLTAGE V,(V) 

Fig. 5 Input vs. output voltage characteristics 
comparison 

3. ELECTRICAL CHARACTERISTICS 

The electrical characteristics achieved by the ALSTTL 
are shown in Table 1. 

As can be seen, compared to the LSTTL, the ALSTTL 
has superior characteristics with 2/3 propagation time, 
3/5 the amount of power dissipation, and 0.3V higher 
threshold voltage. 


INPUT VOLTAGE V,(V) 

Fig. 6 Temperature-dependent input vs. output 
voltage characteristics 


These ALSTTL devices, with their supply voltage of 
Vcc = 5V±10% and wide operating temperature range 
of Topr = —20 — h 75°C in which the direct current 
characteristics and switching characteristics are 
guaranteed, offer easy application and satisfying 
performance. 


Table 1. Electrical characteristics of the ALSTTL, LSTTL, and TTL 


Series name 

Parameter “ - — 

ALSTTL 

(M74ALS00AP) 

LSTTL 

(M74LS00P) 

TTL 

(M53200P) 

Propagation time (typical) 

tpLH 

5ns 

6ns 

12ns 

tpHL 

3ns 

6ns 

8ns 

Power dissipation (typical) 

Pd 

1. 25mW/Gate 

2mW/Gate 

lOmW/Gate 

Threshold voltage (typical) 

V T 

1.4V 

1.1V 

1.4V 

High-level output voltage (minimum) 

VoH 

2.6V/2.7V (Note 1) 

2. 7V 

2. 4V 

Low-level output voltage (maximum) 

VoL 

0. 4V/0. 5V 

0. 4V/0. 5V 

0. 4V 

High-level input current (maximum) 

IlH 

20 pl A 

20 A 

-U 

o 

•fc 

> 

Low-level input current (maximum) 

•lL 

—0. 1 mA 

—0. 4mA 

— 1. 6mA 

Operating supply voltage 

V C C 

4. 5-5. 5 V 

4. 75—5. 25 V 

4. 75-5. 25V 

Necessary conditions to guarantee 
propagation performance 

T a 

-20~+75°C 

25°C 

25°C 

V C c 

4.5—5. 5V 

5 V 

5V 

c L 

50pF 

15pF 

1 5pF 


Note 1. We guarantee 2.6V at -20~ +75°C, 2.7V at 0~70°C. 
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AND TYPICAL CHARACTERISTICS 


INTRODUCTION 

This section will serve to define and describe those im- 
portant specifications which must be observed in using 
ALSTTL and to provide information on test methods for 
these ratings and standard characteristics of the basic 
gate circuits. 

1. ABSOLUTE MAXIMUM RATINGS 

Absolute maximum ratings are the maximum ratings 
which should not be exceeded for the devices’ reliabili- 
ty. When there are several ratings, none should be ex- 
ceeded, even momentarily. If the device is used beyond 
these ratings, reliability will be significantly lowered 
and the 1C may be destroyed. The following types of ab- 
solute maximum ratings are specified. 

(1) Supply voltage (V C c) 

(2) lnput voltage (Vi) 

(3) Output voltage (V 0 ) 

(4) Operating temperature range (Topr) 

(5) Storage temperature range (Tstg) 

Particular care is required with respect to these 
ratings as exceeding even one of these could cause 1C 
damage. 

1-1 Supply voltage (V C c) 

This rating indicates the maximum value of supply 
voltage that may be applied to the Vcc terminal. This 
value is also applied to the maximum value of surge 
voltage under unusual conditions. If voltage beyond 
this rating is applied, the 1C may either be destroyed or 
its reliability significantly deteriorated. 

1-2 Input voltage (Vi) 

This rating indicates the maximum value of input 
voltage that may be applied. Exceeding this value may 
cause the transistors and diodes in the input circuit to 
be destroyed and the 1C made useless. 

1-3 Output voltage (Vo) 

This rating indicates the maximum value of voltage 
that can be applied to the output when the output is 
high-level. When the device has open collector outputs, 
this value indicates the breakdown voltage of the out- 
put transistor. 

1-4 Operating temperature range (T 0 pr) 

This rating indicates the temperature range in which 
the device can be operated with all electrical specifica- 
tions satisfied and full function. The ALSTTL is 
guaranteed over a broad temperature range of 
-20~ +75°C. 

1-5 Storage temperature range (T s tg) 

This rating indicates the temperature range in which 
the 1C may be stored without either voltage or current 
applied. This should not be exceeded in storage nor 
transport (particularly for transport by air). 


2. RECOMMENDED OPERATING CONDITIONS 

In recommended operating conditions we specify sup- 
ply voltage and input/output conditions required for the 
guaranteed performance of the device. 

2-1 Supply voltage (V C c) 

This rating specifies the permissible supply voltage 
range. Normally, optimum supply voltage is 5V in TTLs. 
The permissible supply voltage range of the ALSTTL 
has a maximum value of 5.5V (Vccmax) and a minimum 
value of 4.5V (Vccmm). 

2-2 High-level input voltage (V| H ) 

This rating specifies the voltage value applied to the in- 
put terminal when it is in high-level condition. The 
minimum value is specified for TTLs, while the max- 
imum value is the absolute maximum rating of the in- 
put voltage. The minimum value is sometimes referred 
to as Vih- 

2-3 Low-level input voltage (Vil) 

This rating specifies the voltage value applied to the in- 
put terminal when it is in low-level condition. The max- 
imum value is specified for TTLs. This maximum value 
is sometimes referred to as Vil- 

2-4 High-level output current (Ioh) 

The meaning of high-level output current differs de- 
pending on whether the type of output, is active pull-up 
or open collector. 

When the output is an active pull-up, then high-level 
output current is the stipulated maximum value of the 
current that can be output from the output terminal 
with the high-level voltage guaranteed when the output 
is high-level. 

This value is related to the number of inputs that can 
be driven by one output when that output is high-level. 
For details, see the section entitled “PRECAUTIONS 
FOR USE.” 

When the output is an open collector, l 0H is the max- 
imum current guaranteed in the “ELECTRICAL 
CHARACTERISTICS.” See 4-3. 

2-5 Low-level output current (Iol) 

Low-level output current is the stipulated maximum 
value of current that may be applied to the output ter- 
minal with low-level output voltage guaranteed when 
the output is low-level. This value is related to the 
number of inputs that can be driven by one output when 
that output is low-level. For details, see the section en- 
titled “PRECAUTIONS FOR USE.” 

3. FUNCTIONS 

The functions of devices are specified by either a func- 
tion table or timing diagrams. A check of functions is 
undertaken with the supply voltage at Vccmax and 
Vccmm, the input voltage set to V| L and V| H , signals ap- 
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plied to the input terminal according to either the func- 
tion table or the timing diagram, and the criterion Vol 
and Voh used for observation of the output. 

4. ELECTRICAL CHARACTERISTICS 

These characteristics are guaranteed within the 
specified temperature range and supply voltage range 
of Vccmin to Vccmax. The test methods are specified to 
realize the worst case to guarantee the ratings. 

4-1 Input clamp voltage (Vic) 

This specifies the voltage at input terminal when a 
specified current is applied to the terminal. This 
voltage is the forward voltage drop of the clamp diode 
connected between the input and GND. With supply 
voltage set at Vccmm and all other input terminals open, 
clamp voltage Vic is measured when specified current 
lie is applied to the input terminal. 

4*2 High-level output voltage (Voh) 

This specification is applicable to ICs with active pull- 
up outputs. 

This specifies the minimum value of voltage 
guaranteed in an output terminal of high-level. With 
supply voltage at Vccmm and input conditions set so 
that output becomes high-level, V 0 h is the voltage when 
load current Ioh flows from the output terminal. 

4-3 High-level output current (Ioh) 

This specification is applicable to ICs with open collec- 
tor outputs. 

This is the maximum value of current that flows into 
the output terminal when output voltage Vo is applied 
to the output terminal and the output is high-level. Sup- 
ply voltage is set Vccmin at this time. 

4-4 Low-level output voltage (Vol) 

This specifies the voltage value guaranteed for an out- 
put pin in low-level. The supply voltage is set at Vccmm 
and a load current of Iol is applied. 

4-5 Off-state high-level output current (Iozh) 

This specification is applicable to ICs with 3-state 
outputs. 

This specifies the maximum value of current that 
flows into the output terminal when the output is in 
high-impedance state and the minimum value of high- 
level output voltage is applied to it. At this time, supply 
voltage is set Vccmaxand the input conditions are set so 
that the output will become low-level when it gets out 
of the high-impedance state. 

4.6 Off-state low-level output current (I 0 zl) 

This specification is applicable to ICs with 3-state 
output. 

This specifies the maximum value of current that 
flows out from the output terminal when the output is 


in high-impedance state and the maximum value of 
low-level output voltage is applied to the output ter- 
minal. At this time, supply voltage is set Vccmax and the 
input conditions are set so that the output will become 
high-state when it gets out of the high-impedance 
state. . 

4-7 Input current at maximum voltage (li) 

This specifies the input current when the maximum in- 
put voltage as specified in the absolute maximum 
ratings is applied to the input and supply voltage set at 
Vccmax- Input terminals, other than the one being 
measured, are set to OV. 

4-8 High-level input current (lm) 

This specifies the input current when a high-level out- 
put voltage is applied to the input terminal. With supply 
voltage set to Vccmax, the high-level voltage applied to 
the input is set to the minimum value of high-level out- 
put voltage (2.7V). Input terminals, other than the one 
being measured, are set to OV. 

4-9 Low-level input current (In) 

This specifies the input current when a low-level output 
voltage is applied to the input terminal. With supply 
voltage set to Vccmax, the low-level voltage applied to 
the input is set to the maximum value (0.4V) of low-level 
voltage. Input terminals, other than the one being 
measured, are set to 4.5V. 

4-10 Output current (lo) 

This specification is applicable to ICs with active pull- 
up outputs. 

This specifies the current flowing from the output 
when 2.25 V is applied to the output terminal and the 
output is high-level. With supply voltage set to Vccmax, 
either OV or 4.5V is applied to the inputs so that the out- 
put transistor becomes completely off. 

This specification is given to shorten the charging 
time of parasitic capacitances in wiring. 

4-11 Supply current, outputs high (Icch) 

This specifies the current flowing into the supply ter- 
minal when the outputs are high-level. With supply 
voltage set to Vccmax, an input voltage of either OV or 
4.5V is applied setting the output to high-level. All cir- 
cuits within the 1C are set to the above condition and 
measured at the same time. Supply current is express- 
ed as the entire 1C unit. 

4-12 Supply current, outputs low (I C cl) 

This specifies the current flowing into the supply ter- 
minal when the outputs are low-level. With supply 
voltage set to Vccmax, an input voltage of either OV or 
4.5V is applied setting the output to low-level. All cir- 
cuits within the 1C are set to the above condition and 
measured at the same time. 
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4-13 Supply current, outputs disabled (liccz) 

This specifies the current flowing into the supply ter- 
minal when the outputs are in high-impedance state. 
With supply voltage set to Vccmax, an input voltage of 
either OV or 4.5V is applied setting the output to high- 
impedance. All circuits within the 1C are set to the 
above condition and measured at the same time. 

4-14 Supply current (Ice) 

Ice is calculated using the following formula where I C ch 
and Iccl are specified. 

, _Icch“Hccl 
■cc— 2 

For ICs without specified Icch and Iccl values, the 
value of Ice is specified as the maximum value of cur- 
rent that flows into the supply terminal. 

4-15 Positive-going threshold voltage (Vr+) 

This specifies the level of input voltage at the point 
where the output state changes when the input voltage 
has increased from a level lower than negative-going 
threshold level Vj_. Depending on the type of device, 
supply voltage is either 5V or Vccmin at this 
measurement. 

4-16 Negative-going threshold voltage (Vt_) 

This specifies the level of input voltage at the point 
where the output state changes when the input voltage 
has decreased from a level higher than the positive- 
going threshold level V T+ . Depending on the type of 
device, supply voltage is either 5V or Vccmin at this 
measurement. 

4- 17 Hysteresis (V T + - Vt_) 

This specifies the difference between positive-going 
threshold voltage (Vt+) and negative-going threshold 
voltage (V T _). Depending on the type of device, supply 
voltage is either 5V or Vccmin at this measurement. 

5. SWITCHING CHARACTERISTICS 

Propagation time, maximum clock frequency and out- 
put pulse width are specified in Switching characteris- 
tics within Vcc = 4.5 ~ 5.5V, T a = 0 ~ 70°C or T a = 
-20 - +75°C. The measurements are made with the 
specified loads connected to the outputs and with the 
input pulse specified in the low-level voltage Vil, the 
high-level voltage Vih, the repetitive frequency of PRR, a 
pulse width of t w , rise time tr and fall time tf. 

5- 1 Propagation time, low-to-high-level output (tpm) 
This specifies the length of time from when the input 
changes to when the output changes from low-level to 
high-level. The moment when they changes are 
specified with the reference voltage level. (See §7-2, 
7-3.) 


5-2 Propagation time, high-to-low-level output (t P m) 

This specifies the length of time from when the input 
changes to when the output changes from high-level to 
low-level. The moment when they changes are 
specified with the reference voltage level. (See §7-2, 
7-3.) 

5-3 Output enable time to high-level (t PZ H) 

This specification is applicable to ICs with 3-state 
outputs. 

This specifies the length of time from when the input 
changes to when the output changes from high- 
impedance state to high-level. The moment when they 
changes are specified with the reference voltage level. 
(See §7-2, 7-3.) 

5-4 Output enable time to low-level (t PZ i_) 

This specification is applicable to ICs with 3-state 
outputs. 

This specifies the length of time from when the input 
changes to when the output changes from high- 
impedance state to low-level. The moment when they 
changes are specified with the reference voltage level. 
(See §7-2, 7-3.) 

5-5 Output disable time from high-level (t P Hz) 

This specification is applicable to ICs with 3-state 
outputs. 

This specifies the length of time from when the input 
changes to when the output changes from high-level to 
high-impedance state. The moment when they changes 
are specified with the reference voltage levels. (See 
§7-2, 7-3.) 

5-6 Output disable time from low-level (t P Lz) 

This specification is applicable to ICs with 3-state 
outputs. 

This specifies the length of time from when the input 
changes to when the output changes from low-level to 
high-impedance state. The moment when they changes 
are specified with the reference voltage levels. (See 
§7-2, 7-3.) 

5-7 Maximum clock frequency (f M Ax) 

This specification is applicable to flip-flops or MSIs in- 
cluding flip-flop circuits. 

The maximum clock frequency is defined as the 
highest frequency at which the clock input can be 
driven through its required sequence while maintaining 
stable transitions of logic level at the output with other 
inputs set to cause changes of output logic level in ac- 
cordance with the specification. (See §7-2.) 

5-8 Output pulse width (two) 

This specification is applicable to monostable 
multivibrators. 
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This specifies the width of the pulse appearing at the 
output at specified reference voltage, when a trigger 
pulse is applied with specified resistors and capacitors 
connected to the timing inputs. 

6. TIMING REQUIREMENTS 

These specifications are applicable to flip-flops and 
MSIs including flip-flop circuits. 

These specify the input timing requirements which 
must be met to maintain a stable output change in the 
required sequence when input signals such as clock 
and reset change. 

Timing requirements are specified at an ambient 
temperature of T a = -20~ + 75°C, a supply voltage of 
Vcc = 4.5 ~ 5.5V, and include pulse width, setup time, 
hold time, rise time, fall time and latch time. 

6-1 Pulse width (tw) 

This specification is applicable to flip-flops and MSIs 
including flip-flop circuits. 

This requirement specifies the minimum time be- 
tween the leading edge and the trailing edge (using 
specified reference voltage level) of the input pulse 
waveform. If a pulse of a shorter width is applied, the 
signal may not only be invalid but also cause a 
misoperation. (See §7-2. 7-3.). 

6-2 Setup time (t S u) 

This specification is applicable to flip-flops and MSIs 
including flip-flop circuits. 

With such ICs, it is necessary to set up the input con- 
dition some time before the change of a control input 
such as the clock input in order to ensure proper 
recognition of the input signal. This time length is 
setup time. 

Setup time is the length from the set up to the active 
edge of the control input. The set up and active edge 
are specified with the reference voltage level. 

Negative setup times indicate that the input condi- 
tions may be set up after the active edge of the control 
inputs. (See §7-2, 7-3.) 

6-3 Hold time (th) 

This specification is applicable to flip-flops and MSIs 
including flip-flop circuits. 

With such ICs, it is necessary to maintain the input 
condition some time after the change of a control input 
such as the clock input in order to ensure proper 
recognition of the input signal. This time length is hold 
time. Hold time is specified in the same manner as 
setup time. 

Negative hold times indicate that the input condi- 
tions may be changed before the active edge of the 
control inputs. (See §7-2, 7-3.) 


6-4 Clock risetime (tr) 

This specifies the maximum length of time for the 
clock input to change from 0.6V to 3.2 V. Misoperation 
may occur when a clock pulse with a risetime greater 
than this value is applied. 

6-5 Clock falltime (tf) 

This specifies the maximum length of time for the 
clock input to change from 3.2V to 0.6V. Misoperation 
may occur when a clock pulse with a falltime greater 
than this value is applied. 

6-6 Latch time (tiatch) 

This specifies the length of time necessary before read- 
select after a write address has been selected, the 
write enable signal changed, and the data were written 
in. It is necessary to pay attention to this spec, when 
data are to be read immediately after rewriting. 

7. TEST CIRCUITS 

This section includes typical test circuits for each cha- 
racteristic. For complicated measurements of such de- 
vices as MSIs, refer to the detailed descriptions in the 
individual data sheets. 
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7-1 Circuits for measuring direct current characteristics 
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Input condition set so that all outputs become high-level 


MEASUREMENT 


MEASUREMENT 




• Input condition set so that all outputs become high-impedance 
state 


* Input conditions are specified in individual specifications When 
no specification is given, l C c is guaranteed in all possible input 
conditions. 
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7-2 Circuits for measuring switching characteristics 


SWITCHING 

MEASUREMENTS 



Note 1. The load circuit varies as shown in the following diagrams according to the type of 1C output 
Cl includes probe and jig capacitance. 


TO OUTPUT 
PIN 



TO OUTPUT 
PIN 



TO OUTPUT 
PIN 


(a) Active pull-up output (b) Open collector output 

Note 2. The pulse generator (PG) has the following characteristics: 
tr. tf 



TEST POINT 


(c) 3-state output 


PARAMETER Si 
tp L H OPEN 
tpHL OPEN 

r tpZH 0PEN 

tpZL CLOSED 

tpHZ OPEN 

tpLZ CLOSED 


j- 90% 90%-^ 

-1.3V 1.3V- 


duty cycle = pRF | X100 (%) 


Pulse repetition rate : PRR^IMHz 
Risetime : t r =2ns 
Falltime . tf=2ns 
Duty cycle duty cycle==50% 
Output impedance Z o =50Q 
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7-3 Timing diagram 
Input voltage waveform 

1. Propagation time 



2. Enable and disable time 



Waveform 2. The input conditions are set so that the output becomes high when enabled 


Timing waveform 

1. Pulse width 


HIGH-LEVEL 

PULSE 


-1.3V 


, 

r* 

tw 

LOW-LEVEL ^ 

r 1 . 3V -r 

PULSE 

1 


J 

J 0 . 


3 V 


2. Setup, hold time 
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8. TYPICAL CHARACTERISTICS OF BASIC GATE 

INPUT vs. OUTPUT VOLTAGE 
CHARACTERISTICS (M74ALS00AP) 



INPUT CLAMP CURRENT vs. 



— 1.5 — 1.2 - 0.9 - 0.6 - 0.3 0 


INPUT VOLTAGE V|(V) 


INPUT CLAMP VOLTAGE V, c (V) 


OUTPUT VOLTAGE vs. 
HIGH-LEVEL OUTPUT 
CURRENT (M74ALS00AP) 


LOW-LEVEL OUTPUT VOLTAGE vs. 
LOW-LEVEL OUTPUT CURRENT 
(M74ALS00AP) 



HIGH-LEVEL OUTPUT CURRENT l 0 (mA) 


INPUT CURRENT vs. INPUT 
VOLTAGE (M74ALS00AP) 



LOW-lEVEL OUTPUT CURRENT l 0L (mA) 


SUPPLY CURRENT vs. 
SUPPLY VOLTAGE, OUTPUT HIGH 
(per gate) (M74ALS00AP) 



SUPPLY VOLTAGE V CC (V) 
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SUPPLY CURRENT vs. 
SUPPLY VOLTAGE, OUTPUT LOW 
(per gate) (M74ALS00AP) 


PROPAGATION TIME vs. SUPPLY 
VOLTAGE (M74ALS00AP) 


< 

e 



< 

0 

< 



4.25 4.5 4.75 5.0 5.25 5.5 5.75 


SUPPLY VOLTAGE V CC (V) 


SUPPLY VOLTAGE (V) 


PROPAGATION TIME vs. 
FREE-AIR TEMPERATURE 
(M74ALS00AP) 


PROPAGATION TIME vs. LOAD 
CAPACITANCE (M74ALSOOAP) 




10 20 50 100 200 500 1000 2000 


TEMPERATURE T a (°C) 


LOAD CAPACITANCE (pF) 


PROPAGATION TIME vs. INPUT 
RISETIME AND FALLTIME (M74ALS00AP) 


POWER DISSIPATION vs. FREQUENCY 
(M74ALS00AP) 



INPUT RISETIME, FALLTIME t r , tf(ns) 


FREQUENCY (Hz) 
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In recent years, advances in integrated circuits have 
been rapid, with increasing density and speed accom- 
panied by decreasing cost. Because of these advances, 
it is now practical and economically justifiable to use 
these devices in systems of greater complexity and in 
which they were previously considered too expensive. 
All of these advances add up to increased demand. 

We at Mitsubishi foresaw this increased demand 
and organized our production facilities to meet it. We 
also realized that simply increasing production to meet 
the demand was not enough and that positive steps 
would have to be taken to assure the reliability of our 
products. 

This realization resulted in the development of our 
Quality Assurance System. The system has resulted in 
improved products, and Mitsubishi is able to supply its 
customers’ needs with ICs of high reliability and stable 
quality. This system is the key to future planning for im- 
proved design, production and quality assurance. 

1. QUALITY ASSURANCE SYSTEM 

The Quality Assurance System imposes quality con- 
trols on Mitsubishi products from the initial conception 
of a new product to the final delivery of the product to 
the customer. A diagram of the total system is shown 
in Fig. 1. For ease of understanding, the system is 
divided into three stages. 

1-1 Quality Assurance in the Design Stage 

The characteristics of the breadboard devices are 
carefully checked to assure that all specifications are 
met. Standard integrated circuits and high-quality 
discrete components are used. During the design 
stage, extensive use is made of a sophisticated CAD 
program, which is updated to always include the latest 
state-of-the-art techniques. 

1-2 Production Quality Assurance 

Production quality is assured by both management and 
inspection of the devices. 

(1) Environmental control. 

(2) Scheduled periodic test and maintenance of 
design, tools, and test equipment. 

(3) Control of ordered materials. 

(4) Manufacturing process control. 

(5) In-line evaluation: at wafer processing and 
assembly stages. 

(6) Final production inspection: An nspection of the 
completed device consisting of an external inspec- 
tion of the device’s external measurements, its con- 
struction, and an inspection of its electrical 
characteristics. 

(7) Product quality inspection: A final inspection con- 
sisting of three groups is undertaken in order to 
determine whether or not the stock products will 
meet user’s needs. 


Group A: Inspection of the device externally, its 
markings, and its electrical characteristics. 

Group B: Inspection of the device environmentally, 
mechanically, and in terms of life expectancy. 

Group C: A reliability test is periodically made from 
a sampling of lots that pass group A and B tests. This 
test is conducted every few months to inspect the en- 
vironmental and mechanical performance and life ex- 
pectancy of the devices. 

1- 3 Procedure for Determining the Reliability from 

Development and Preproduction to Mass 
Production 

Evaluation of reliability described in 1-1 and 1-2 occurs 
at three levels of production: development, preproduc- 
tion, and mass production. Once a product passes the 
development stage inspection, it proceeds to the next 
level, preproduction, where a limited number of devices 
are produced and again checked at this level. Upon 
passing this test, mass production begins and the 
above-mentioned quality assurance evaluation is 
undertaken to guarantee quality and reliability. 

2. Reliability Control 

2- 1 Reliability Evaluation 

Evaluation of reliability is based internationally on IEC 
standards for electronics devices and nationally on the 
RCJ (Reliability Center for Electronics Components of 
Japan). Mitsubishi Electric has chosen for the standard 
of its testing MIL-STD-883 and EIAJ-IC-121, outlined 
below in Table 1. 


Table 1 Typical reliability test items and conditions 


Group 

Item 

Test condition 

1 

High temperature 
operating life 

Maximum operating ambient 
temperature lOOOh 

High temperature 
storage life 

Maximum storage temperature lOOOh 

High-temperature, 
high humidity with bias 

85°C, 85% RH, V CC = 5.5V 

2 

Soldering heat 

260°C, 10s 

Thermal shock 

0~100°C 15 cycles, lOmin/cycle 

Temperature cycling 

Minimum to maximum storage 
temperature. 

1 hr/cycle 

3 

Solderability 

230°C. 5s. use rosin flux 

Lead integrity 

Tension: 340g 30s 

Bending stress: 250g, 90°C, 

3 times 

Vibration 

20G, X,Y,Z, each direction, 4 times 
100~200Hz, 4min/cycle 

Drop test 

75cm, 3 times, wooden board, 

Y, direction 

Constant acceleration 

20000G, Y, direction, 1 min 
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2.2 Failure Analysis 

Devices that have failed during reliability or accelera- 
tion tests are analyzed to determine the cause of 
failure. This information is fed back to the process 
engineering section and manufacturing section so that 
improvements can be made to increase reliability. A 
summary of failure analysis procedures is shown in 
Table 2. 

3. TYPICAL RESULTS OF RELIABILITY TESTS 
3-1 Failure Criteria 

The major failure standards for ALSTTL reliability tests 
are shown in Table 3. Unless otherwise noted, these are 
typical values. 


Table 2 Summary of failure analysis procedures 


Step 

Description 

(1) 

External 

examination 

O Inspection of leads, plating, soldering and 
welding 

O Inspection of materials, sealing, package and 
marking 

O Visual inspection of other items of the 
specifications 

O Use of stereo microscopes, metallurgical 
microscopes, X-ray photographic equipment, 
fine leakage and gross leakage testers in the 
examination 

(2) 

Electrical 

tests 

O Checking for open circuits, short circuits and 
parametric degradation by electrical parameter 
measurement 

O Observation of characteristics by a syn- 
chroscope or a curve tracer and checking of im- 
portant physical characteristics by electrical 
characteristics 

O Stress tests such as environmental or life test, 
if required 

l 

(3) 

Internal 

examination 

O Removal of the cover of the device, the optical 
inspection of the internal structure of the 
device 

O Checking of the silicon chip surface 

O Measurement of electrical characteristics by 
probes, if applicable 

O Use of SEM, XMA, and infrared microscanner, if 
required 

(4) 

Chip analysis 

O Use of metallurgical analysis techniques to 
supplement analysis of the internal 
examination 

O Slicing for cross-sectional inspection 

O Analysis of oxide film defects 

O Analysis of diffusion defects 


Table 3 Failure criteria for reliability test 


Parameter 

Minor failures 

Major failures 

Lower limits 

Upper limits 

DC current and 
voltage 

characteristics 

High-level output voltage (V 0 h) 

IVDXO. 8 

IVDX1.2 

UCL or LCL 

For leakage current UCL x 2 

Low-level output voltage (V 0 l) 

IVD— 0. IV 

IVD+0. IV 

High-level input current (Iih) 

- 

IVDX5 

Low-level input current (l| L ) 

IVDXO. 8 

IVDX1.2 

Output current (lo) 

IVDXO. 8 

IVDX1.2 

High-level output current (I 0 h) 

- 

IVDX5 

Function 

— 

Short, open, abnormal functions 

Appearance 

— 

Less than 95% soldered 

Appearance 

— 

Lead breakdown 


UCL: Upper condition limits LCL Lower condition limits IVD: Initial values 
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3-2 Results of Reliability Tests mental tests of the M74ALS00P series are shown in 

Examples of the results of endurance and environ- Tables 4 and 5. 


Table 4 Endurance test results 


Item 

Test conditions 

Type 

Number of 
samples 

Component hours 

Number of failures 

High-temperature 

T a =125°C 

SSI 

126 

252, 000 

0 

operating life 

V cc =5. 5V 

MSI 

76 

152, 000 

0 

High-temperature storage 

T a =150°C 

SSI 

44 

44, 000 

0 

MSI 

22 

22, 000 

0 

High-temperature, 
high-humidity bias 

85°C,85%RH 

SSI 

88 

176, 000 

0 

V cc =5. 5V 

MSI 

114 

1 90, 000 

0 

High-temperature, 

85°C, 85% RH 

SSI 

60 

180, 000 

0 

high-humidity storage 

MSI 

76 

152, 000 

0 

Pressure cooker test 

121 °C 

SSI 

152 

152,000 

1 

(1000 hrs) 

@ 2 atmospheres 

MSI 

114 

114,000 

2 

(1000 hrs) 


Table 5 Examples of environmental test results 


Item 

Test conditions 

Number of 
samples 

Number of failures 

Remarks 

Solderability 

230°C, 5 secs, rosin flux 

60 

0 


Thermal 

environ- 

ment 

Soldering heat 

260°C , 1 0sec 

156 

Soldering heat 

Thermal shock 

Temperature 

cyclmq 

Series test 

Thermal shock 

— 40~ + 125°C, 15C lOmin/C 

0 

0 

0 

Temperature 

cycling 

-65 ~ + 150°C, 100C 1 hr/C 

Temperature cycling 

-65 — I- 150°C, 500C 1 hr/C 

156 

0 


Lead integrity 

250g, bent 90° 3 times 

44 

0 


Mechan- 

ical 

environ- 

ment 

Shock 

1500G, 0.5ms in X,Y,Z directions, 3 times 

88 

Shock 

Drop test 

Vibration 

Constant 

acceleration 

Series tests 

Drop test 

From 75cm to a wooden board, 

Yj direction, 3 times 

0 

0 

0 

0 

Vibration 

20G, in X,Y,Z directions, 4 times each 

100 ~2000Hz 

Constant 

acceleration 

20000G, in Yj direction, Imin 


We welcome and appreciate the cooperation of our 
customers in developing design specifications, 
establishing quality levels, controlling incoming in- 
spections, developing assembly and adjusting pro- 


cesses and collecting field data. Mitsubishi is anxious 
to work with its customers to develop ICs of increased 
reliability that meet their requirements. 
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FIG. 1 Quality assurance system 
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1. INTRODUCTION 

The handling of ALSTTLs is basically the same as LST- 
TLs. However, ALSTTLs have faster switching speed 
and higher input impedance. So, in logic design and 
system design, more care is required of noise, prob- 
lems in application and wiring which may lower the 
reliability. Please read this section carefully. 

2. PRECAUTIONS CONCERNING ICs 
2-1 Supply voltage (V C c) 

Absolute maximum ratings of supply voltage reflect 
the capacity of an 1C in unusual conditions such as 
surge voltage and voltage spikes in transition. When 
supply voltages greater than these values are applied, 
excessive current may flow due to a breakdown in the 
device. This excessive current causes excessive heat, 
circuit destruction and fusing of internal wiring thus 
resulting in degradation in 1C functions and reliability. 
It is urged that operation of the devices be conducted 
within the recommended supply voltage range of 
Vcc = 5V±10% as functions and electrical characteris- 
tics are guaranteed only in this case. 

2-2 Temperature range (T 0 pr, T s tg) 

Temperature range is specified in operating free-air 
ambient temperature range T 0 pr and storage 
temperature range Tstg. Generally speaking, T 0 pr stan- 
dard for consumer and industrial use is 0~70°C while 
the standard for military use is -55~ + 125°C. In order 
to provide stable use of consumer and industrial 
equipments even in the winter season, Mitsubishi Elec- 
tric has set a wide T 0 pr standard of -20 ~ + 75°C over 
which functions and electrical characteristics are 
guaranteed. But of course, the best reliability is achiev- 
ed when the devices are operated in the vicinity of 
25°C. The higher and lower temperature portion of 
Topr should be considered as a guarantee in unusual 
conditions caused by troubles in air-conditioners or 
cooling fans etc. 

Tstg indicates the temperature range in which a 
device may be stored without causing characteristics 
degradation. This specification must be observed in 
device shipment and storage because a temperature in 
excess of these limits may cause drastic decrease in 
device reliability or damage of the device. 

2-3 Input voltage (Vi) 

The range of input voltage Vi is specified in the ab- 
solute maximum ratings. Destruction of input circuits 
may occur when a voltage exceeding this range is ap- 
plied to the inputs. Most of Mitsubishi Electric’s 
ALSTTL devices have Schottky-barrier diodes and pnp 
transistors in their inputs with an upper Vi limit of 7V. 
The lower limit of Vi is -0.5V. When voltages less than 
this value are applied, parasitic transistors within the 
1C may operate causing malfunctions of the 1C. This 
malfunction is less likely to occur in ALSTTLs than 


LSTTLs because of their device structures. In normal 
use, ALSTTLs are free from this malfunction. 

2-4 Unused terminals 

Terminals that are open operate as if a high-level input 
voltage is applied. However, it is recommended that a 
constant voltage with low impedance be applied to 
such open terminals because an 1C lead tends to 
operate as an antenna picking up noise. This is 
especially true of clock, set and reset inputs of ICs with 
memory functions such as flip-flops, latches, counters 
and registers. In such cases, any operation caused by 
noise will result in false data written in the memory. 
Please connect unused inputs to Vcc line and the in- 
puts that should be always low-level to GND line. Do 
not connect an unused input with another input of the 
same gate so that AC noise margin should not lower. 

2-5 High-level input signals 

High-level input voltage is effective from 2V to the up- 
per limit of the absolute maximum rating for normal 
TTL ICs. In other words, voltage changes within the 
high-level range would not cause changes in output. 
As parasitic capacitance exists between the anode and 
cathode of Schottky barrier diodes in the input circuit 
of the ALSTTL, when sharp 5ns) changes from a 
higher voltage to a lower voltage occur in the input, 
false waveforms may be generated in the output, even 
if the changes were within the high-level input voltage 
range. It is therefore important to avoid sharp changes 
of high-level input signal due to ringing, crosstalk and 
logical noise, even within the high-level input voltage 
range. When unused terminals are connected to the 
voltage supply line, ensure that voltage supply do not 
exceed 5V±10% because false waveforms are also 
generated in the output when sharp changes occur in 
the supply voltage. 

2-6 Risetime and falltime of input signals 

Just as in LSTTLs, an oscillation in the tens of MHz oc- 
curs in the outputs of ALSTTLs when a signal with a 
long risetime or falltime is applied to the input of a gate 
circuit. In MSIs, when such a signal is applied to the in- 
put, abnormal waveforms and misoperation occur. This 
is especially true for devices such as flip-flops, 
counters and shift registers that have the risetime and 
falltime specifications in the timing requirements. 
Since input waveforms having risetime or falltime 
greater than the specifications will result in misopera- 
tion, it is necessary to ensure that they be held within 
such limits. Even for devices without these specifica- 
tions, it is necessary to limit the risetime and falltime 
of input signals to less than 500ns. Note that this does 
not hold true for devices such as Schmitt triggers that 
have hysteresis. 

Such long risetime and falltime are often caused by 
a capacitor connected between an 1C output and GND 
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line or transmission line and GND line. This capacitor 
may be used for preventing noise or generating either 
delayed pulses or differencial pulses. Such misopera- 
tion can be, avoided by the use of a waveform shaper 
with a Schmitt trigger 1C. 

2-7 Timing requirements 

These conditions give the input signal timing specifica- 
tions necessary for the proper function of the 1C. 
Devices with such requirements listed must be 
operated within the limits described to prevent 
malfunctions. 

2-8 Parasitic elements 

As shown in Fig. 1, the transistors and diodes that con- 
figure ALSTTL ICs have oxide films around them that 
are used to isolate the individual elements from each 
other. They also have a p-type domain in the substrate 
below them. This p-type domain is connected to the 
GND terminal. Between the GND terminal and the n- 
type domain that forms the collector of the transistor is 
formed a parasitic diode that is not shown on the cir- 
cuit diagram and whose anode is connected to the 
GND terminal. Parasitic diodes are also connected bet- 
ween the GND terminal and voltage supply terminal 
(Vcc) as well as the output terminals. If the voltage of 
the output should become less than that of the GND 
terminal or a reverse supply voltage is applied, current 
will flow via this parasitic diode causing 1C destruc- 
tion. It is therefore very important to prevent a voltage 
of less than -0.5V in respect to the GND terminal from 
being applied to another terminal. 

As mentioned in §2-3, when input voltageVi drops to 
less than -0.5V, the largest portion of current flows 
from the GND terminal via the Schottky barrier diode 



Fig. 1 Parasitic transistor operation due to negative 
output voltage 


SBD to the input terminal as shown in Fig. 1. But the re- 
mainder flows from the base of the parasitic transistor 
to the emitter with current amplification in the collec- 
tor current. This results in current flowing from the col- 
lector of the nearby transistor to the input terminal. The 
original collector current is drawn into the input ter- 
minal causing circuit misoperation. Due to oxide film 
separation in the ALSTTLs, parasitic current amplifica- 
tion is less than that of LSTTLs making it less likely for 
misoperation to occur. 

2-9 Output loading capacitance 

By connecting a capacitor between the GND line of an 
1C and its output terminal or the line connected with 
output, delay time can be lengthened and noise can be 
prevented. This capacitor is charged from the power 
supply via the active pull-up circuit when the output 
changes from low-level to high-level. It discharges to 
GND through the output transistor when the output 
changes from high-level to low-level. Care must be 
taken regarding the size of this capacitor because the 
higher the capacity of the capacitor the greater the 
energy of charging and discharging through the output 
circuit causing degradation in it. The capacity of this 
capacitor depends upon the output characteristics of 
the 1C and the frequency of charging and discharging, 
but generally a capacitor of less than 0.1/xF is used. 
When a larger capacitor is to be used, connect a 
resistor in series with the capacitor to lengthen the 
charging and discharging time. 

2-10 DC noise margin 

There are various DC noise margins, but the one used 
here is defined as Vnh and V N l when the output is either 
high-level or low-level respectively. They are derived as 
follows: 

Vnh = VoHmin-ViH Vnl = Vtl- VoLmax 
Where VoHmm and Votmax are the values guaranteed in 
the databook and Vth and Vtl are the input voltages 
that provide V 0 Lmax or V 0 Hmm. (See Fig. 2) Fig. 3 shows 
the temperature characteristics of V NH and V N l in ac- 
tual operating conditions as obtained from transfer 
characteristics. Vnh and Vnl of LSTTL gate are also 
given for reference. 
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Fig. 2 Transfer characteristics (M74ALS00AP) 
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Fig. 3 DC noise margin characteristics (M74ALS00AP) 


2*11 AC noise margin 

Switching of the ALSTTL is generally faster than that 
of the LSTTL This results in an AC noise margin lower 
than that of the LSTTL. 

Fig. 4 shows the AC noise margins of the ALSTTL 
(M74ALS00AP) and the LSTTL (M74LS00P). Due to its 
higher input impedance and higher speed, the ALSTTL 
is easily affected by noise voltage (crosstalk) 
generated via the floating capacitance between lines. 
The lines connecting ALSTTL ICs should be shorter 
than the LSTTL ICs, and the lines between cards 
should be twisted or covered with materials of low 
dielectric constant. 

2-12 Output short-circuit 

When an output is high and that output is shorted to 
GND, excessive current flow and heat is generated in 
the 1C. This is to be avoided if at all possible. However, 
if for some reason it is necessary to do so, one and only 
one output per an 1C may be shorted for a period not ex- 
ceeding one second. 

2-13 Static electricity, surge 

When surge endurance test is done by discharging a 
precharged 200pF capacitor connected between an in- 
put or output terminal and the GND terminal without a 
series resistor, the leakage characteristics degrade so 
that 50% of LSTTL and ALSTTL devices experience ac- 


cumulative failure at approximately 200V. Although the 
static breakdown level of the ALSTTL and LSTTL are 
high, it is still necessary that full care be given to both 
the handling and system design in order to prevent 
damages due to static electricity and surge voltages. 

2-14 Mechanical and thermal stress 

The shaping and cutting of the package or external 
leads can cause damage to the external leads, 
degradation of moisture resistant characteristics, and 
breakage of internal leads. Moreover, be careful that 
mechanical stress should not be placed on external 1C 
leads from the printed circuit board after the 1C has 
been mounted. 

Since the 1C is constructed of a number of different 
materials with different expansion coefficients, the ap- 
plication of sudden temperature changes or extended 
period of high heat (such as when applying solder) can 
lead 1C to degradation or the breakage of internal 
leads. To avoid such conditions, it is necessary that the 
mechanical and thermal stress levels be the lowest. 
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3. PRECAUTIONS CONCERNING SYSTEM DESIGN 
3-1 Supply line 

As explained in §2-1, the supply voltage should be 
regulated and decreased in ripples within the recom- 
mended operating conditions. (Vcc= 5V±10%) 
Moreover, to absorb the current spikes generated dur- 
ing 1C switching, a decrease in supply impedance and 
supply line impedance is necessary. Fig. 5 shows cur- 
rent spike examples of the M74ALS00AP and 
M74ALS240P. It is recommended that a 0.01 -0.22/zF 
plastic film or porcelain capacitor of good high fre- 


quency characteristics be connected between GND 
and the supply line every 5 to 10 ICs for SSIs and every 
1 to 5 ICs for MSIs. Also connect a 50~100/*F elec- 
trolytic or tantalum capacitor between GND and the 
supply line every card. In the case of a monostable 
multivibrator or line driver, connect a 0.22/^F plastic 
film or porcelain capacitor between Vcc and GND on 
every 1C. Make both the power supply line and GND line 
in as broad a pattern as possible and make them 
parallel with each other. 



MEASURING CIRCUIT DIAGRAM 


MEASURING CIRCUIT DIAGRAM 
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Fig. 5 Current spikes of M74ALS00AP (loL = 8mA) M74ALS240P (loL = 24mA) 
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3-2 Ground (GND) line 

Noise is generated due to common impedance in the 
GND line. Connecting the GND line to the earth at 
numerous points can also result in its becoming a 
noise source when voltage is induced in it by external 
magnetic fields. For this reason it is important not only 
that the GND line impedance be dropped, but that 
careful consideration be given to separating the GND 
line from other power circuits and electronic devices as 
shown in Fig. 6, and to the employment of relays and 
photocouplers for isolating one circuit ground from 
another. Make the GND line pattern broader than the 
power supply line (to minimize the DC resistance and 
inductance). 

I POWER CIRCUIT 



For GND of the power circuit is connected with GND of board 
(2), a large current I flows from the power circuit to the im- 
pedance Z 2 and raises the GND level of board (2) Thus the GND 
level of board (2) becomes higher than board (1) and noise 
margin is lowered. (The impedance Z 2 consists of the contact 
resistance of the connector and the inductance of the line) 
POWER CIRCUIT 


I 1 



b) Example of proper GND line connections 
The GND lines of the power circuit and logic circuit are 
separated. This prevents a large current from flowing through Z t 
and Z 2l making it unlikely for the generation of a voltage dif- 
ference between the GND levels of the boards. 

Fig. 6 GND line connections 

3-3 Fanout and wired-AND connections 

(1) 1C with active pull-up outputs 
The larger portion of LSTTL and ALSTTL devices con- 
tain active pull-up (current source) in their output cir- 
cuits in order to give high-speed switching and higher 
driving capabilities of capacitive loads. In this type of 
ICs, it is not possible to make wired-AND connections 
by connecting the output terminals together. This is 
because the active pull-up impedance is only 50f? when 
the output is high-level. So, if two outputs are con- 
nected together and one of the outputs is high while 
the other is low, excessive current will flow from the 
high-level output to the low-level output. Besides the in- 


crease of low-level output voltage, this will generate 
heat and increase current flow in the internal wiring 
causing misoperation, damages in 1C, or a serious 
decrease in reliability. It is therefore very important 
that such connections not be made. 

Fanout Fo indicates the number of input terminals 
that can be connected to and driven by an output. 
Fanout is represented by F 0 l and F 0 h for low-level and 
high-level respectively. The integer part of the smaller 
of Fql and Foh gives the maximum fanout. 


Where Iol, Ioh, Iil and ITh are the maximum values 
guaranteed of low-level output current Iol, high-level 
output current Ioh, low-level input current l| L and high- 
level input current Iih, respectively. The above formula 
is appropriate for load ICs that all have the same h L and 
I ih values. When these values are different, use the 
following formula. 


Iol = 2 I 1 1 li I ■ I Ioh I ^2 I ihi 

i=i 1 '=i 

(2) 1C with open collector outputs 
Wired-AND connections are possible with ICs that have 
open collector outputs. An open collector output needs 
a load resistor Rl connected between Vcc and itself. 
The value of Rl may be any value within the range set 
by RL(mm), minimum load resistance, and RL(max), max- 
imum load resistance, which vary according to the 
number of wired-AND connected outputs M and the 
number of connected inputs N (fanout). The formula is: 

D f \ Vcc Vqh 

R L(max) =~m — ^TTZT 

2 loHi "F 2 I |Hi 

t =i '=i 


Iol 2 I I ii_i I 

i=i 

Where Ioh, Iih, Iol and Iil are the maximum values 
guaranteed. Vcc is the minimum value in which the cir- 
cuit is expected to function, (usually 4.5V) Voh is the 
minimum value needed in the circuit. It may be 2.7V or 
2.0V or anything. 


(3) 1C with 3-state output 

The 3-state output, in addition to the low-level state and 
high-level state of the active pull-up output, has a high- 
impedance state “Z.” The use of “Z” permits bus driving 
operation. As shown in Fig. 7, this method while 
resembling the previously mentioned wired-AND con- 
nection, differs in that only one of the outputs con- 
nected to one bus is used in active state with the re- 
mainder being placed in the high-impedance state. 

The values of M and N are determined by the follow- 
ing formula, where M is the number of outputs con- 
nected to the bus and N is the number of inputs con- 
nected (fanout). 
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M — 1 N 

I OL — 2 I I 0 ZL 1 I 2. I 1 1 Li I 

,= ] ,= ] 

. . M-1 N 

I loHl^ 2 l 0 ZH. +2 l|H. 

.=1 >=1 

Since many outputs are connected to the bus in this 
method, it is necessary that timing be set so that only 
one of the outputs becomes active while the remainder 
remain in the high-impedance state. If more than one of 
the outputs become active at the same time, it is as if 
active pull-up outputs were connected together 
creating the condition explained in §3-3-(1). To prevent 
such conditions, the output enable and disable times 
have been specified in the switching characteristics of 
these types of devices. From these specifications, tim- 
ing should be set so that none of high-impedance out- 
puts becomes active before the active output becomes 
high-impedance. Take care not to allow active period to 
overlap because excessive current will flow in the 
power and GND lines lowering the voltage of the power 
line and creating noise thus causing misoperation. 



3-4 Unused gates 

Since there are several independent gate circuits 
within a gate 1C, some gates will remain unused when 
the 1C is used in a logic circuit. As far as operation is 
concerned, it makes no difference whether or not the 
terminals of unused gate circuits are left open. 
However, for example, a comparison of a NAND gate 
supply current with its terminals left open and with its 
terminals connected to GND will show that approx- 
imately three times as much current flows in the former 
condition as in the latter. Because the input conditions 
of unused gates can reduce the power supply capacity, 
it is recommended that unused gate input connections 
be properly taken care of. 

3-5 Length of transmission lines between ICs 

It is necessary that the line impedance of the transmis- 
sion line and the load impedance be matched for pro- 
per transmission of signal waveforms. 

However, when printed pattern or jumper wires are 
used as transmission lines between ALSTTL outputs 
and ALSTTL inputs, mismatching occurs because the 
line impedance of printed patterns and jumpers is 
50~300£? while that of the ALSTTL input is at least 
10kf2. 

In such a case, and when the length of the transmis- 
sion line becomes greater than 20cm, ringing occurs on 
the leading and trailing edges of the signal waveform 
due to mismatching. Malfunction occurs when the 
voltage of an input stays below GND level for 2~5ns 
near the trailing edge of the signal. Since the ALSTTL 
generally has an SBD configured between GND and the 
input, negative voltages that may be generated after 
the trailing edge of a signal are clamped. However, the 
clamping effects on negative voltages with a short 
period of 2~5ns are small, resulting in a voltage drop 
to less than -1.5V. Even with a period of negative 
voltage as short as 2~5ns, misoperation can occur as 
described in §2-8 due to parasitic devices. 

The following procedure explains some methods to 
prevent ALSTTL misoperation due to ringing on the 
trailing edges of input signals. 

1. When the transmission line exceeds 20cm, insert a 
buffer in the middle of the line as a waveform shaper 
circuit. 

2. When the number of connected inputs is 10 or less, 
connect a 100~150tf resistor between the ALSTTL 
output and the transmission line for absorption of 
reflected voltage. Or insert a capacitor with a 
capacitance of approximately lOOpF between the 
output terminal and the GND. 

In the case of ALSTTLs, it becomes even more neces- 
sary than LSTTLs to investigate the position of com- 
ponents and to shorten the length of important signal 
lines. 
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3-6 Signal line resonance 

In Fig. 8 a), the input of an ALSTTL is connected via a 
wire of several tens of centimeters to a switch, S, which 
sends ON/OFF condition signals. In such a case, 
capacitor C, connected between the input terminal and 
the GND close to the input terminal, may be used to 
prevent the ALSTTL from misoperation due to inductive 
noise. 

The equivalent circuit of Fig. 8 a) is shown in Fig. 8 b). 
When the switch is turned on, a damping oscillation is 
created between the two terminals C is connected to, 
as Fig. 9 shows. This damping oscillation drives the in- 
put below GND level causing misoperation of the 
ALSTTL as described in §2-8. 

The damping oscillation has a frequency of 1 ~5MHz 
when the signal line has a length of 60cm and 
C = 15,000pF, a frequency that is lower than that ex- 
perienced in ringing as described in §3-5. To prevent 
this damping oscillation, damping resistor R D may be 
added in series to L. The value of Rd is found by using 
the following formula. 

1 

fo = 

2-tr JtC . 

Fto a 2 

Observation of the damping oscillation in Fig. 9 shows 
fo = 3MHz and since C = 15,000pF then L=0.2/*H and 
Rd =^7f2. 

Usually, it will be found that a value of 10~47J?for R D 
will prevent such resonant oscillations. 

Since an SBD is generally configured between the in- 
put and GND of an ALSTTL, the magnitude of damping 
oscillation is small compared to that without an SBD. 
However, since full prevention cannot be obtained, it is 
recommended that the circuit shown in Fig. 8 c) be us- 
ed rather than the one in Fig. 8 a). 



Signal line of at least 30cm 
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a) The signal line and capacitor C form a resonant circuit that can easi- 
ly cause misoperation. 



b) The equivalent circuit of a) 
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c) Rd is added to prevent resonant oscillation by the signal line and 
capacitor C. 


Fig. 8 Examples of ALSTTL application 
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M74ALS00AP 


QUADRUPLE 2-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74ALS00AP is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND gates, 
usable as negative-logic NOR gates. 

FEATURES 

• High speed (tpd = 4ns typical: Cl= 15pF) 

• Low power dissipation (Pd = 5mW typical) 

• Low output impedance 

• Wide operating temperature range f Ta = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS00AP achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. 

The buffer version of M74ALS00AP, the M74ALS- 
1000P (loi_ = 24mA), is also available. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


1 A 
IB 

OUTPUT 1 Y 

INPUTS 

2B 

OUTPUT 2Y «- 
GND 



Vcc 


3Y OUTPUT 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — b-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5~V CC 

V 

T opr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS00AP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V CC = 4. 5V, l| C = — 18mA 



-1.5 

V 

V OH 

High-level output voltage 

V cc =4. 5V 

I 0 h= — 0. 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a = — 20 — H75°C 

2.6 

3.4 


Vql 

Low-level output voltage 

V fcc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

I|H 

High-level input current 

V cc =5. 5V, V,=2. 7 V 



20 

t* A 

1 ■ L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. ! 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0.5 

0.85 

mA 

•CCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


1.5 

3 

mA 


* : All typical values are at Vcc = 5V, Ta= 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =1 5pF 

R l =500Q 

V C c=4. 5—5.5V (Note 1) 

C L =50pF 

R l =500Q 



T a =25°C 

T a =0 — 70°C 

T a = — 20 h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 


4.5 


3 

6 

11 

3 

6 

12 

ns 

tpHL 


3 


2 

5 

8 

2 

5 

9 


* • All typical values are at V C c = 5V, T a = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

tr=2ns, tf=2ns 
V 1 h = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS01P 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS01P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND gates 
with open collector outputs, usable as negative-logic 
NOR gates. 

FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (V 0 ^7V) 

• High speed (t Pi d = 12.5ns typical: C L =15pF) 

• Low power dissipation (Pd = 5.1mW typical) 

• Wide operating temperature range (Ta = -20~ + 75°C) 

APPLICATIONS 

General purpose, for'Use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Utilization of a clamp 
diode in the inputs and outputs reduces ringing and 
undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. 


1 Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 


L 

H 


H 

H 

■ 




ABSOLUTE MAXIMUM RATINGS (T a = -20- 4 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — b7 

V 

V, 

Input voltage 


-0.5 — b7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — 1-7 

V 

T opr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65-+150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


8 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


A MITSUBISHI 
ELECTRIC 


2—5 













MITSUBISHI ALSTTLs 

M 74 ALSO IP 


QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

Vcc = 4. 5V, l|c == 18mA 



-1.5 

V 

Ioh 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

Vql 

Low-level output voltage 

V C c=4.5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V C c~5. 5V, V,=7V 



0. 1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

M A 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

•cCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 43 

0.85 i 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V|=4. 5V 


1.62 

3 

mA 


* All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =15pF 

R u — 2kQ 

V C c == 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R L =2kO 



T a =25°C 

T a =0~70°C 

T a =— 20 h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 


14 


23 

30 

54 

23 

30 

55 

ns 

tpHL 


11 


8 

16 

28 

8 

16 

31 


* • All typical values are at Vcc = 5V, Ta = 25°C 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc V cc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics' 
PRR^IMHz 

tr=2ns, tf=2ns 
V ih =3.5V, V, l = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS02P 


QUADRUPLE 2-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74ALS02P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NOR gates, 
usable as negative-logic NAND gates. 

FEATURES 

• High speed (t P d = 5.5ns typical: C L = 15pF) 

• Low power dissipation (Pd = 7.6mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS02P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When both A and B inputs are low-level, output Y is 
high-level, and when at least one of the inputs is high, 
the output is low. 

The buffer version of M74ALS02P, the M74ALS1002P 
(loL = 24mA), is also available. 

FUNCTION TABLE 


Inputs 

Output 

A 

B 

V 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 




ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0.5~Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65- + 150 

C c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS02P 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c= 4.5V, I ic = — 18mA 



-1.5 

V 

i 

0 

> 

High-level output voltage 

V cc =4. 5V 

Ioh^— 0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a = — 20 — f-75°C 

2.6 

3.4 


VoL 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

ll 

Input current at maximum voltage 

\T C c=5. 5V, V,==7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A 4 A 

IlL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



- 0 . 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 86 

2.2 

mA 

ICCL 

Supply current, all outputs low 

Vcc^S. 5V, V,=4. 5V 


2. 16 

4 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 1) 

C L =1 5pF 

R l =500Q 

V C c=4. 5—5.5V (Note 1) 

C L =50pF 

R l =500Q 



T a =25°C 

T a — 0~70°C 

T a =— 20 — |-75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 


7 


3 

8 

12 

3 

8 

13 

ns 

tpHL 


4 


3 

6 

10 

3 

6 

11 


* : All typical values are at Vcc = 5V, T a = 25°C. 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics- 
PRR^lMHz 

t r =2ns , tf=2ns 
V| H =3. 5V, V, l = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS03AP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS03AP is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND gates 
with open collector outputs, usable as negative-logic 
NOR gates. 

FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (V 0 ^7V) 

• High speed (t P d = 11ns typical: C L = 15pF) 

• Low power dissipation (Pd = 5.1mW typical) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Utilization of a clamp 
diode in the inputs and outputs reduces ringing and 
undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. This device has the same function as 
M74ALS01P with different pin connections. 

FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS (Ta= —20— +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-+7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — h7 

V 

T opr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 



CIRCUIT SCHEMATIC (EACH GATE) 



RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

•OL 

Low-level output current 

— 

0 


8 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS03AP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 
WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, l, c = — 1 8mA 



-1.5 

V 

loH 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VqL 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l 0 L == 8mA 


0. 35 

0.5 

•l 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

l|H 

High-level input current 

V C c=5.5V, V,=2. 7V 



20 

A* A 

•lL 

Low-level input current 

V C c=5.5V, V,=0. 4V 



-0. 1 

mA 

•CCH 

Supply current, all outputs high 

V C c=5. 5V, V|=0V 


0.43 

0. 85 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V,=4. 5V 


1.62 

3 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

Cl= 1 5pF 

R L =2kQ 

V C c=4. 5 — 5. 5V (Note 1) 

C L =50pF 

R L =2kQ 



T a =25°C 

T a =0 — 70°C 

T a =-20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 


14 


23 

30 

54 

23 

30 

55 

ns 

tpHL 


8 


5 

13 

22 

5 

13 

25 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r =2ns, tf=2ns 
V ih =3.5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS04P 

HEX INVERTER 


DESCRIPTION 

The M74ALS04P is a semiconductor integrated circuit 
consisting of six inverters. 

FEATURES 

• High speed (tpd = 4ns typical: C L = 15pF) 

• Low power dissipation (Pd = 7.6mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS04P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When input A is high-level, output Y is low-level, and 
when the input is low, the output is high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUT 1 A — *• [*T~ 


V cc 


OUTPUT 1Y — |T 


13] — 6A 

INPUT 

INPUT 2A — * [~3~ 


T|] — 6Y 

OUTPUT 

OUTPUT 2Y •*— jjT 

TT] 5A 

INPUT 

INPUT 3A — » |*5" 


To) — 5Y 

OUTPUT 

OUTPUT 3Y ■*— [~6* 

T| — 4A 

INPUT 

GND [T 

L_ 

Outline 14P4 

1] — 4Y 

OUTPUT 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= -20— + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0.5 — f-7 

V 

Vo 

Output voltage 

High-level state 

— 0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-0.4 

mA 

•OL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS04P 

HEX INVERTER 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

Vcc=4.5V, lie* — 18 mA 



-1.5 

V 

Vqh 

High-level output voltage 

V CC =4.5V 

Ioh=— 0- 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a = — 20 — h75°C 

2.6 

3.4 


VoL 

Low-level output voltage 

V C c=4. 5V 

loL = 4mA 


0. 25 

0.4 

V 

l 0 L = 8mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

•lH 

High-level input current 

V C c=5. 5V, V|~2. 7V 



20 

t* A 

I.L 

Low-level input current 

V C c=5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc — 5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•cCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 65 

1.1 

mA 

•cCL 

Supply current, all outputs low 

V cc — 5. 5V, V,=4. 5V 


2.4 

3.8 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


, 

Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 1) 

C L =15pF 

Rl=500Q 

V C c=4. 5 — 5. 5 V (Note 1) 

C L =50pF 

Rl=500Q 



T a =25°C 

T a = 0 — 70°C 

T a =-20 — h75°C 


Input 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A 

Y 


5 


3 

6 

11 

3 

6 

12 

ns 

tpHL 


3 


2 

6 

9 

2 

6 

10 


* : All typical values are at V C c = 5V, T a =25°C. 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3 V) 


INPUT Vcc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics- 
PRR^lMHz 

t r =2ns, tf=2ns 
V ih =3.5V, V il =0. 3V 
duty cycle=50% 

2 o =50Q 

(2) C L includes probe and jig capacitance. 
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M74ALS05P 


HEX INVERTER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS05P is a semiconductor integrated circuit 
consisting of six inverters with open collector outputs. 

FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (V 0 ^7V) 

• High speed (t P d = 11ns typical: C L =15pF) 

• Low power dissipation (Pd = 7.6mW typical) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Utilization of a clamp 
diode in the inputs and outputs reduces ringing and 
undershooting. 

When A input is high-level, output Y is low-level, and 
when the input is low, the output is high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 





INPUT 1 A — * |jP 

?7 

53 v cc 

OUTPUT 1Y — [7 

-J- f ~ 

13] «— 6A INPUT 

INPUT 2A — [7 


l7| — 6Y OUTPUT 

OUTPUT 2Y *•- [T 


— 5A INPUT 

INPUT 3A -* Q[ 


To] — 5Y OUTPUT 

OUTPUT 3Y <— Q[ 


T| — 4A INPUT 

GND [7 

*L_ 

4Y OUTPUT 


* . 

. OPEN COLLECTOR OUTPUT 


Outline 14P4 



CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


. — 0. 5 — f-7 

V 

v, 

Input voltage 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state 

— 0. 5 h7 

V 

Topr 

Operating free-air ambient temperature range 


-20 h75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

‘C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

Vqh 

High-level output voltage 



5.5 

V 

•oL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS05P 

HEX INVERTER WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V CC =4. 5V, I 1C == — 18mA 



— 1.5 

V 

loH 

High-level output current 

V cc =4.5V, V 0 =5. 5V 



0. 1 

mA 

VoL 

Low-level output voltage 

V cc =4.5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL = 8mA 


0. 35 

0.5 

•l 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

t* A 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 65 

1.1 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V|=4. 5V 


2.4 

3.8 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =15pF 

R u =2kQ 

V cc =4. 5—5. 5V (Note 1) 

C|_=50pF 

R L =2kQ 



T a =25°C 

T a =0 — 70°C 

T a =— 20 — |-75 0 C 


Input 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A 

Y 


14 


23 

30 

54 

23 

30 

55 

ns 

tpHL 


8 


7 

14 

23 

7 

14 

26 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc V cc OUTPUT 

1 


PG 


DUT 




:c L 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r — 2ns, tf=2ns 
V, h = 3. 5V , V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS08P 


QUADRUPLE 2-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74ALS08P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic AND gates, 
usable as negative-logic OR gates. 

FEATURES 

• High speed (tpd = 6ns typical: C L =15pF) 

• Low power dissipation (Pd = 8.8mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS08P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When both A and B inputs are high-level, output Y is 
high-level, and when at least one of the inputs is low, the 
output is low. 

The buffer version of M74ALS08P, the M74ALS1008P 
(loL = 24mA), is also available. 

FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 


—0.5— f 7 

V 

Vo 

Output voltage 

High-level state 

-0.5~V CC 

V 

T opr 

Operating free-air ambient temperature range 


-20 — f-75 

°c 

T stg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS0SP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

V 0 H 

High-level output voltage 

V cc =4. 5V 

Ioh=— 0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a =— 20 — |-75 0 C 

2.6 

3.4 


V 0 L 

Low-level output voltage 

V C c=4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l ou — 8mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

•lH 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

juA 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V, V|=4. 5V 


1.3 

2.4 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V, V,=0V 


2.2 

4 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 1) 

Cl— 1 5pF 

R L =500Q 

Vcc=4.5~5.5V (Note 1) 

C L =50pF 

R L =500Q 



T a =25°C 

T a =0~70°C 

T a = — 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 


7 


4 

8 

14 

4 

8 

15 

ns 

tpHL 


5 


_J 1 

7 

10 

3 

7 

11 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 


PG 





> 

DUT 

J 


A 


IT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r =2ns, tf=2ns 
V| H =3. 5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS09P 

QUADRUPLE 2-INPUT POSITIVE AND GATE 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS09P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic AND gates with 
open collector outputs, usable as negative-logic OR 
gates. 

FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (Vo^7V) 

• High speed (t P d = 14.5ns typical: C L = 15pF) 

• Low power dissipation (Pd = 8.9mW typical) 

• Wide operating temperature range (Ta = - 20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Utilization of a clamp 
diode in the inputs and outputs reduces ringing and 
undershooting. 

When both A and B inputs are high-level, output Y is 
high-level, and when at least one of the inputs is low, the 
output is low. 

FUNCTION TABLE 


! Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 



ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state 

-0.5 — h7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°C 

T stg 

Storage temperature range 


-65 — 4-1 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

— 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

v,„ 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 


M74ALS09P 

QUADRUPLE 2-INPUT POSITIVE AND GATE 
WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

Vcc=4.5V, l, c =— 18mA 



-1.5 

V 

•OH 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

•lH 

High-level input current 

V cc =5. 5V, V,==2. 7V 



20 

A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V, V,=4. 5V 


1.35 

2.4 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V,=0V 


2.2 

4 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =15pF 

R L =2kQ 

V cc =4. 5—5. 5V (Note 1) 

C L =50pF 

R L =2kQ 



T a — 25°C 

T a =0~70°C 

T a = — 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 


17 


23 

30 

54 

23 

30 

55 

ns 

tpHL 


12 


5 

15 

25 

5 

15 

28 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics- 
PRR^lMHz 

t r =2ns, tf=2ns 
V,„=3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 



2—18 


A MITSUBISHI 
ELECTRIC 







MITSUBISHI ALSTTLs 


M74ALS10P 


TRIPLE 3-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74ALS10P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic NAND gates, 
usable as negative-logic NOR gates. 

FEATURES 

• High speed (tpd = 5.5ns typical: Cl= 15pF) 

• Low power dissipation (Pd = 3.8mW typical) 

• Low output imepdance 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS10P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B and C inputs are simultaneously high-level, 
output Y is low-level, and when at least one of the inputs 
is low, the output is high. 

The buffer version of M74ALS10P, the M74ALS1010P 
(loL = 24mA), is also available. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B ■ C 


PIN CONFIGURATION (TOP VIEW) 


INPUTS - 

'a-E 



| 

h) Vcc 






s 

m§ 

INPUT 







OUTPUT 

INPUTS - 

2B — * [T 


r 







■ 

1 


► INPUTS 

OUTPUT 



u 

u 



GND JT 




l] — 3Y 

OUTPUT 



Outline 14P4 




ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

v, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5~V CC 

V 

T opr 

Operating free-air ambient temperature range 


—20 — h75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,h 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-0.4 

mA 

IoL 

Low-level output current 

0 


8 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS10P 

TRIPLE 3-INPUT POSITIVE NAND GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, l,c= — 18mA 



-1.5 

V 

V OH 

High-level output voltage 

V cc =4. 5V 

Ioh =— 0- 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a = — 20 — h75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l 0 L = 8mA 


0. 35 

0.5 

li 

Input current at maximum voltage 

V cc =5. 5V, V|=7V 



0. 1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

! l A 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 32 

0.6 

mA 

•CCL 

Supply current, all outputs low 

V CC =5.5V, V,=4. 5V 


1.2 

2.2 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =5 V (Note 1) 

C L =1 5pF 

R l =500Q 

V C c=4.5~5.5V (Note 1) 

C L =50pF 

R l =500Q 



T a =25°C 

T a =0 — 70°C 

T a =— 20~+75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

tpHL 

Propagation time 

A, B, C 

Y 


5 


3 

6 

11 

3 

6 

12 

ns 


6 


4 

8 

18 

- 

8 

19 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

tr=2ns, tf=2ns 
V|„=3. 5V , V, L =0. 3V 
duty cycle=50% 

Z o =50O 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS11P 

TRIPLE 3-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74ALS11P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic AND gates, 
usable as negative-logic OR gates. 

FEATURES 

• High speed (t p d = 6.5ns typical: C L =15pF) 

• Low power dissipation (Pd = 6.5mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS11P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B, and C inputs are simultaneously high- 
level, output Y is high-level, and when at least one of the 
inputs is low, the output is low. 

The buffer version of M74ALS11P, the M74ALS1011P 
(loL = 24mA), is also available. 


FUNCTION TABLE 


Inputs | 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N=B • C 


PIN CONFIGURATION (TOP VIEW) 


INPUTS •< 


1A -* Dj 

IB 
2A 

2B - Ql 


H 

[I 


2C — [T 
OUTPUT 2Y *— ^ 
GND [7 




V C c 

T3] — 1C INPUT 
12] — 1Y OUTPUT 
u\*-3C 

To] 3b 
IT] — 3a 

1[] — 3Y OUTPUT 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 


-0. 5— 1-7 

V 

Vo 

Output voltage 

High-level state 

0. 5 ‘ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20 h75 

°C 

T stg 

Storage temperature range 


-65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M 74 A LSI IP 

TRIPLE 3-INPUT POSITIVE AND GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

Vqc =: 4. 5V, lic = 18mA 



-1.5 

V 

VqH 

High-level output voltage 

V cc =4. 5V 

l OH = — 0. 4mA 

T a =0— 70°C 

2.7 

3.4 


V 

T a = —20 — h75°C 

2.6 

3.4 


VoL 

Low-level output voltage 

V cc =4. 5V 

loL=4mA 


0. 25 

0.4 

V 

Iol— 8rnA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V|==7V 



0. 1 

mA 

I|H 

High-level input current 

V cc : =5. 5V, V,=2. 7V 



20 

P A 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25 V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V,=4. 5V 


1 

1.8 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V, V,=0V 


1.6 

3 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5 V (Note 1) 

C L =15pF 

R L =500Q 

V C c— 4. 5—5. 5V (Note 1) 

C u =50pF 

R l =500O 



T a — 25°C 

T a =0— 70°C 

T a = — 20 — f-75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B, C 

Y 


8 


5 

9 

20 

5 

9 

21 

ns 

tpHL 


5 


3 

7 

10 

3 

7 

11 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 



INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih = 3.5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS12P 


TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS12P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic NAND gates 
with open collector outputs, usable as negative-logic 
NOR gates. 

FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (V 0 ^7V) 

• High speed (t P d = 13.5ns typical: C L = 15pF) 

• Low power dissipation (Pd = 3.8mW typical) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Utilization of a clamp 
diode in the inputs and outputs reduces ringing and 
undershooting. 

When A, B, and C inputs are simultaneously high- 
level, output Y is low-level, and when at least one of the 
inputs is low, the output is high. 


FUNCTION TABLE 


> Inputs | 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B • C 



CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — h7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS12P 

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c= 4.5V, l, c =-18mA 



-1.5 

V 

•oh 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VqL 

Low-level output voltage 

V cc =4. 5V 

l 0 L=4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V C c=5. 5V, V|=7V 



0.1 

mA 

l|H 

High-level input current 

Vcc— 5. 5V, V,=2. 7V 



20 

f* A 

IlL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 32 

0.6 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V, V,=4. 5V 


1.2 

2.2 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =5 V (Note 1) 

C L =15pF 

R L =2kQ 

V cc = 4.5~5.5V (Note 1) 

C L — 50pF 

R L =2kQ 



T a =25°C 

T a =0 — 70°C 

T a = — 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B, C 

Y 


14 


23 

30 

54 

23 

30 

55 

ns 

tpHL 


13 


9 

18 

30 

9 

18 

33 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V ih =3.5V, V 1l = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS15P 


TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS15P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic AND’gates with 
open collector outputs, usable as negative-logic OR 
gates. 

FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (V 0 ^7V) 

• High speed (tpd = 14.5ns typical: C L = 15pF) 

• Low power dissipation (Pd = 6.7mW typical) 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open 
collector outputs. The open collector output enables 
selection of high-level output impedance with an exter- 
nal resistor. It also permits wired-AND connection 
which is impossible with ordinary gates. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B, and C inputs are simultaneously high- 
level, output Y is low-level, and when at least one of the 
inputs is low, the output is high. 

FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0.5 — h7 

V 

CL 

0 

Operating free-air ambient temperature range 


-20 — h75 

e c 

T stg 

Storage temperature range 


-65-+150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

VqH 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


Inputs 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N=B • C 



CIRCUIT SCHEMATIC (EACH GATE) 
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MITSUBISHI ALSTTLs 

M74ALS15P 

TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



— 1.5 

V 

•oh 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VOL 

Low-level output voltage 

V cc =4. 5V 

Iol = 4mA 


0. 25 

0.4 

V 

Iol == 8mA 


0. 35 

0.5 

l| 

Input current at maximum voltage 

Vcc=5i 5V, V|=7V 



0. 1 

mA 

l|H 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

t* A 

•lL 

Low-level input current 

V C c=5. 5V, V,=0. 4V 



-0. 1 

mA 

ICCH 

Supply current, all outputs high 

V C c=5. 5V, V,=4. 5V 


1 

1.8 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V, V,=0V 


1.66 

3 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =15pF 

R L =2kQ 

V cc =4. 5 — 5. 5V (Note 1) 

C L =50pF 

R L =2kQ 



T a =25°C 

T a = 0 — 70°C 

T a =— 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B, C 

Y 


17 


23 

30 

54 

23 

30 

55 

ns 

tpHL 


12 


6 

16 

26 

6 

16 

29 


* • All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1. Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc V cc OUTPUT 

:R. 


PG 





. 

DUT 

< 



(1 ) The pulse generator (PG) has the following characteristics- 
PRR^IMHz 

t r =2ns, tf=2ns 
V| H =3. 5V, V 1 l = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 

M74ALS20AP 

DUAL 4-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74ALS20AP is a semiconductor integrated circuit 
consisting of two 4-input positive-logic NAND gates, 
usable as negative-logic NOR gates. 

FEATURES 

• High speed (tpd = 5ns typical: C L =15pF) 

• Low power dissipation (Pd = 2.6mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta = -20 ~ + 75°C) 


APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS20AP achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B, C, and D inputs are simultaneously high- 
level, output Y is low-level, and when at least one of the 
inputs is low, the output is high. 

The buffer version of M74ALS20AP, the M74ALS1020P 
(l 0 L = 24mA), is also available. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B • C • D 


PIN CONFIGURATION (TOP VIEW) 


If] V C c 

T3] 2D 

r INPUTS 

?2] «- 2C J 
TT] nc 

To) 2B 'j 

> INPUTS 

9j - 2A J 
71 — 2Y OUTPUT 


NC NO CONNECTION 


CIRCUIT SCHEMATIC (EACH GATE) 




UNIT, fl 



ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — 1-7 

V 

Vo 

Output voltage 

High-level state 

— 0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°c 

T stg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS20AP 

DUAL 4-INPUT POSITIVE NAND GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

Vcc = ^' 5V, 1 ic == 18mA 



-1.5 

V 

V 0 H 

High-level output voltage 

V CC =4.5V 

Ioh = 0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a =-20 — h75°C 

2.6 

3.4 


VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V| = 7V 



0.1 

mA 

I|H 

High-level input current 

V cc =5. 5V, V,= 2. 7V 



20 

V- A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V C c=5. 5V, V,— OV 


0. 22 

0.4 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V|=4. 5V 


0.81 

1.5 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

Cl=1 5pF 

R L =500Q 

V C c=4. 5—5. 5V (Note 1) 

C L =50pF 

R l =500Q , 



T a =25°C 

T a =0— 70°C 

T a =— 20 h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

tpHL 

Propagation time 

A, B 
C, D 

Y 


5 


3 

6 

11 

3 

6 

12 

ns 


5 


3 

7 

10 

3 

7 

11 


* : All typical values are at V C c = 5V, T a = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V C c OUTPUT 


( 

? 

o 

PG 




► 

DUT 

J 


50Q 


jC l |R l 

"Tfr 777 7 77 



(1 ) The pulse generator (PG) has the following characteristics- 
PRR^IMHz 

t r =2ns, tf=2ns 
V, h =3. 5V, V il = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS21P 


DUAL 4-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74ALS21 P is a semiconductor integrated circuit 
consisting of two 4-input positive-logic AND gates, 
usable as negative-logic OR gates. 

FEATURES 

• High speed (t P d = 6.5ns typical: C L =15pF) 

• Low power dissipation (Pd = 4.4mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS21 P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B, C, and D inputs are simultaneously high- 
level, output Y is high-level, and when at least one of the 
inputs is low, the output is low. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N = B • C • D 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS21P 

DUAL 4-INPUT POSITIVE AND GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V 

I 0 h == 0. 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a =— 20 — h75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

V cc =4. 5 V 

l OL =4mA 


0. 25 

0.4 

V 

l ol _=8mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

l|H 

High-level input current 

V CC =5.5V, V,=2. 7V 



20 

f 1 A 

1 1 L 

Low-level input current 

V cc =5. 5 V, V,=0. 4V 



-0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V, V,=4. 5V 


0. 67 

1.2 

mA 

IcCL 

Supply current, all outputs low 

V C c = 5.5V, V|=0V 


1.1 

2 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =1 5pF 

R U =500Q 

V C c=4. 5 — 5. 5 V (Note 1) 

C L =50pF 

R l =500Q 



T a =25°C 

T a = 0 — 70°C 

T a = — 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpi_H 

Propagation time 

A, B 

C, D 

Y 


8 


6 

10 

26 

6 

10 

27 

ns 

tpHL 


5 


3 

7 

10 

3 

7 

11 


* : All typical values are at Vcc = 5V, T a = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 
9 9 


PG 


50 Q 


DUT 


:£c L ^R L 

7 fr 7 It 777 



( 1 ) The pulse generator (PG) has the following characteristics* 
PRR^lMHz 

t r =2ns, tf=2ns 
V, h = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS22AP 


DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS22AP is a semiconductor integrated circuit 
consisting of two 4-input positive-logic NAND gates with 
open collector outputs, usable as negative-logic NOR 
gates. 


FEATURES 

• Wired-AND connectability 

• High breakdown output voltage (Vo^7V) 

• High speed (tpd = 13ns typical: C L =15pF) 

• Low power dissipation (Pd = 2.6mW typical) 

• Wide operating temperature range (Ta = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Utilization of a clamp 
diode in the inputs and outputs reduces ringing and 
undershooting. 

When A, B, C, and D inputs are simultaneously high- 
level, output Y is low-level, and when at least one of the 
inputs is low, the output is high. 

FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — F7 

V 

V, 

Input voltage 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — h7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°c 

T stg 

Storage temperature range 


-65— + 150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,h 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


inputs 

Output 

A 

N 

Y 

L 

■ 

H 

H 

mem 

H 

L 

H 

H 

H 

H 

L 


N = B - C • D 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


INPUTS 


1A 
IB 
NC 
1C ■ 
. ID • 
OUTPUT 1 Y « 
GND 



* . OPEN COLLECTOR OUTPUT 
NC: NO CONNECTION 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 
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MITSUBISHI ALSTTLs 

M74ALS22AP 

DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= -20 — + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, l, c = — 18mA 



—1.5 

V 

loH 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

V 0 L 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,= 2. 7V 



20 

/“ A 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

*CCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 22 

0.4 

mA 

•CCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


0.8 

1.5 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =15pF 

R L =2kQ 

V cc — 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R l — 2k Q 



T a =25°C 

T a =0~70°C 

T a =— 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

C, D 

Y 


14 


23 

30 

54 

23 

30 

55 

ns 

Iphl 


12 


9 

16 

30 

9 

16 

35 


* : All typical values are at V C c = 5V, T a = 25°C 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc V cc OUTPUT 


1 

j> 


PG 






DUT 

< 

► 



i 


J 


C L 



( 1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r =2ns, tf=2ns 
V, h =3.5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS27P 


TRIPLE 3-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74ALS27P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic NOR gates, 
usable as negative-logic NAND gates. 

FEATURES 

• High speed (tpd = 6.5ns typical: Cl= 15pF) 

• Low power dissipation (Pd = 7.4mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS27P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B, and C inputs are simultaneously low-level, 
output Y is high-level, and when at least one of the in- 
puts is high, the output is low. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


N = B+C 


PIN CONFIGURATION (TOP VIEW) 


INPUTS ■{ 





Outline 14P4 


CIRCUIT SCHEMATIC (EACH GATE) 



ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

V C c 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0.5— f 7 

V 

Vo 

Output voltage 

High-level state 

— 0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20— {-75 

°C 

T stg 

Storage temperature range 


— 65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS27P 

TRIPLE 3-INPUT POSITIVE NOR GATE 


ELECTRICAL CHARACTERISTICS (Ta= — 20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, l, c =— 18mA 



-1.5 

V 

VoH 

High-level output voltage 

Vcc =4. 5V 

Ioh =— 0. 4mA 

T a =0 — 70 “C 

2.7 

3.4 


V 

T a =— 20 — f-75°C 

2.6 

3.4 


VOL 

Low-level output voltage 

V C c =4. 5V 

loL = 4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

1 1 H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A 

1 1 L 

Low-level input current 

V cc =5. 5V, V|=0. 4V 



-0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V C c=5. 5V, V,=0V 


0. 97 

1.8 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


2 

4 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 1) 

C u =15pF 

R l =500Q 

Vcc == 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R L =500Q 



T a =25’C 

T a = 0 — 70°C 

T a = —20 — H75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpi_H 

tpHL 

Propagation time 

A, B, C 

Y 


9 


4 

10 

15 

4 

10 

16 

ns 


4 


3 

6 

9 

3 


10 


* : All typical values are at Vcc = 5V, T a = 25°C. 


Note i : Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V|h= 3. 5V, V 1U =0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS28P 


QUADRUPLE 2-INPUT POSITIVE NOR BUFFER 


DESCRIPTION 

The M74ALS28P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NOR buffer 
gates, usable as negative-logic NAND buffer gates. 

FEATURES 

• High fan-out (l 0 L = 24mA, l 0H = -2.6mA) 

• High speed (t P d = 5ns typical: C L = 50pF) 

• Low power dissipation (Pd = 16.3mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS28P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When both A and B inputs are low-level, output Y is 
high-level and when at least one of the inputs is high, the 
output is low. 

The M74ALS1002P, which, except for its name, is 
identical in all respects to the M74ALS28P, is also 
available. 

FUNCTION TABLE 


Inputs | 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 




ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-+7 

V 

V| 

Input voltage 


-0. 5 — 1-7 

V 

Vo 

Output voltage 

High-level state 

-0. 5— V C c 

V 

Topr 

Operating free-air ambient temperature range 


—20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS28P 

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER 


ELECTRICAL CHARACTERISTICS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I IC =— 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V, Iqh=-2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

V cc =4.5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

ll 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

•lH 

High-level input current 

V cc =5. 5V, V|=2. 7 V 



20 

f 1 A 

l|L 

Low-level input current 

V C c=5. 5V, V,=0. 4V 



— 0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


1.7 

2.8 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V, V,=4. 5V 


4.8 

8 

mA 


* : All typical values are at V C c = 5V, T a = 25°C. 

SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc=4.5~5.5V (Note 1) 

C L =50pF 

R l =500Q 



T a = 0 — 70°C 

T a = — 20 h75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

Y 

2 

5 

8 

2 

5 

9 

ns 

tpHL 

3 

5 

8 

3 

5 

9 


* : All typical values are at V cc = 5V, T a = 25°C. 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3 V) 



INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics. 
PRR^IMHz 

tr=2ns, tf=2ns 
V, h =3. 5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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M74ALS30P 


SINGLE 8-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74ALS30P is a semiconductor integrated circuit 
consisting of one 8-input positive-logic NAND gate, 
usable as a negative-logic NOR gate. 

FEATURES 

• High speed (tpd = 6.5ns typical: Ci_=15pF) 

• Low power dissipation (Pd = 1 .9mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the output, the M74ALS30P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and output reduces ringing 
and undershooting. 

When A, B, C, D, E, F, G, and H inputs are 
simultaneously high-level, output Y is low-level, and 
when at least one of the inputs is low, the output is high. 


FUNCTION TABLE 


Inputs J 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 

O 

m 

II 

z 

D • E • F • 

G • H 


PIN CONFIGURATION (TOP VIEW) 


1 

1 

■ 

1 



fA~[T 

■ 


i 

V C c 



■ 

■ 

S 


13] NC 





E 

ill - H l 

INPUTS x 

□ - E 

s 

1 

■ 

- ' ^ INPUTS 

n] ~gJ 



8 

i 

m 

To] NC 



■ 

■ 


7] NC 

GND [T 

1 

1 


3 Y OUTPUT 






NC. NO CONNECTION 



Outline 14P4 




ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — f-7 

V 

v, 

Input voltage 


-0.5-+7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — H75 

°C 

T stg 

Storage temperature range 


—65* — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS30P 

SINGLE 8-INPUT POSITIVE NAND GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c=4.5V, Iic= — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

l OH =— 0. 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a = — 20 — |-75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

V C c=4. 5V 

l ou =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V, V, = 7V 



0. 1 

mA 

1 1 H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

P A 

1 1 L 

Low-level input current 

V cc =5. 5V, V|=0. 4V 



-0.1 

mA 

• o 

Output current 

V cc =5. 5V, V 0 =2. 25 V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

Vcc^. 5V, V,=0V 


0. 22 

0. 36 

mA 

ICCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


0.54 

0.9 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C u =15pF 

R l =500Q 

V cc = 4. 5 — 5. 5V (Note 1) 

C L =50pF 

Rl=500Q 



T a =25°C 

T a =0 — 70°C 

T a =— 20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A — H 

Y 


5 


3 

6 

11 

3 

6 

12 

ns 

tpHL 


8 


5 

10 

20 

5 

10 

21 


* : All typical values are at Vcc = 5V, Ta = 25°C 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 


< 

p 

J 

L 

PG 


DUT 



J 

1 



50 Q 


TfT 7vT 777 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

tr=2ns, tf==2ns 
V ih =3.5V, V il = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS32P 


QUADRUPLE 2-INPUT POSITIVE OR GATE 


DESCRIPTION 

The M74ALS32P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic OR gates, usable 
as negative-logic AND gates. 

FEATURES 

• High speed (tpd = 6.5ns typical: C L =15pF) 

• Low power dissipation (Pd = 11.3mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS32P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When both A and B inputs are low-level, output Y is 
low-level, and when at least one of the inputs is high, the 
output is high. 

The buffer version of M74ALS32P, the M74ALS1032P 
(l 0 L = 24mA), is also available. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

V H 

L 

H 

L 

H 

H 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5—F7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20— 1-75 

°C 

T stg 

Storage temperature range 


-65—+150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V| l 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS32P 

QUADRUPLE 2-INPUT POSITIVE OR GATE 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, l, c = — 18mA 



— 1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

Ioh == 0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a =— 20 f-75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l 0 L == 8mA 


0. 35 

0.5 

li 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

1 1 H 

High-level input current 

Vcc— 5. 5V, V,=2. 7V 



20 

f* A 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25 V 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V, V,=4. 5V 


1.9 

4 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V,=0V 


2.6 

4.9 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C- 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 1) 

C L =15pF 

R L =500Q 

V cc = 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R L =500Q 



T a =25°C 

T a =0~70°C 

T a = —20 — f-75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

tpHL 

Propagation time 

A, B 

Y 


7 


3 

10 

14 

3 

10 

15 

ns 


6 


3 

8 

12 

3 

8 

13 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

tr=2ns, tf==2ns 
V IH =3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS33P 

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS33P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NOR buffer 
gates with open collector outputs, usable as negative- 
logic NAND buffer gates. 

FEATURES 

• Wired-AND connectability 

• High fan-out (I 0 l = 24itiA) 

• High breakdown output voltage (Vo^7V) 

• High speed (t P d = 15.5ns typical: C L = 50pF) 

• Low power dissipation (Pd = 16.3mW typical) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. 

Having a large low-level output current (Iol) of 24mA, it 
is suitable for a buffer gate. Utilization of a clamp diode 
in the inputs and outputs reduces ringing and 
undershooting. 

When both A and B inputs are low-level, output Y is 
high-level, and when at least one of the inputs is high, 
the output is low. 

FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 




ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

—0. 5' — h7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 



RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

Iol 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

—20 


+75 

°C 
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M74ALS33P 

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER 
WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS {Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V CC =4. 5V, I IC =— 18mA 



-1.5 

V 

loH 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VOL 

Low-level output voltage 

V cc =4. 5V 

loL = 12mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V, V, = 7V 



0. 1 

mA 

I.H 

High-level input current 

Vcc=5. 5V, V,=2. 7V 



20 

A* A 

IlL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V, = 0V 


1.7 

2.8 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V,=4. 5V 


4.8 

8 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5 — 5. 5V (Note 1) 

C L =50pF 

R l =680Q 



T a = 0 — 70°C 

T a = — 20~+75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

tpHL 

Propagation time 

A, B 

Y 

10 

18 

33 

10 

18 

34 

ns 

7 

13 

18 

7 

13 

19 


* : All typical values are at V C c = 5 V, T a = 25°C. 


Note 1. Measurement circuit' 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc V cc OUTPUT 


1 


_L 

PG 






DUT 

< 

*■ 



1 i 


:Rl 


C L 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V,h=3. 5V, V il = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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M74ALS37P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74ALS37P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND buffer 
gates, usable as negative-logic NOR buffer gates. 

FEATURES 

• High fan-out (loL = 24mA, Ioh= -2.6mA) 

• High speed (tpd = 5ns typical: Cl = 50pF) 

• Low power dissipation (Pd = 12.2mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS37P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. 

The M74ALS1000P, which, except for its name, is 
identical in all respects to the M74ALS37P, is also 
available. 

FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS {T a = -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0.5 — 1-7 

V 

V 0 

Output voltage 

High-level state 

—0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°c 


Inputs | 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 

1 2B 
OUTPUT 2Y 
GND 



V C c 
4B 

• 4A 
4Y OUTPUT 

■ 3B ] 

3A 

• 3Y OUTPUT 


INPUTS 


INPUTS 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH BUFFER) 



RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS37P 


QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 


ELECTRICAL CHARACTERISTICS (T a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vic 

Input clamp voltage 

V C c=4. 5V, l,c= — 18mA 



—1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V, I 0 h=-2. 6mA 

2.4 

3.2 


V 

Vol 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

Iol— 24mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

•lH 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

t* A 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 86 

1.6 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V, V,=4. 5V 


4 

6.4 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS 


‘ 

Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 1) 

C L =50pF 

R L — 500Q 



T a — 0 — 70°C 

T a = — 20 — h75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

IpHL 

Propagation time 

A, B 

V 

2 

5 

8 

2 

5 

9 

ns 

3 

5 

8 

3 

5 

9 


* : All typical values are at V c c = 5V, T a = 25°C. 


Note i: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

tr=2ns, tf=2ns 
V ih = 3.5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance 
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M74ALS38P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS38P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND buffer 
gates with open collector outputs, usable as negative- 
logic NOR buffer gates. 

FEATURES 

• Wired-AND connectability 

• High fan-out (Iol = 24mA) 

• High-breakdown output voltage (V 0 ^7V) 

• High speed (t P d = 16.5ns typical: C L = 50pF) 

• Low power dissipation (Pd = 12.2mW typical) 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 
This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Having a large low-level 
output current (Iol) of 24mA, it is suitable for a buffer 
gate. Utilization of a clamp diode in the inputs and out- 
puts reduces ringing and undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. 

The M74ALS1003P , which, except for its name, is 
identical in all respects to the M74ALS38P, is also 
available. 

FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-+7 

V 

V, 

Input voltage 


-0.5 — 1-7 

V 

Vo 

Output voltage 

High-level state 

-0.5 — 1-7 

V 

a 

o 

l- 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65-+150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

IOL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 







L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


' 1 A 
. IB 
OUTPUT 1 Y 

P A 

INPUTS -< 

1 2B 

OUTPUT 2Y 
GND 



Vcc 

- 4B'| 

• 4A j 
■ 4Y OUTPUT 

• 3B| 

V INPUTS 

- 3A j 

► 3Y OUTPUT 


INPUTS 


* . OPEN COLLECTOR OUTPUT 

Outline 14P4 
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M74ALS38P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 
WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (T a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, I IC =— 18mA 



-1.5 

V 

•oh 

High-level output current 

V cc =4.5V, V 0 =5. 5V 



0. 1 

mA 

V OL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V C c=5. 5V, V,=7V 



0.1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V|=2. 7V 



20 

/"A 

•iL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

•cCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 86 

1.6 

mA 

•cCL 

Supply current, all outputs low 

Vcc=5. 5V, V,=4. 5V 


4 

6.4 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc == 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R l =680Q 




T a =0~70°C 

T a =— 20 — |-75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

tpHL 

Propagation time 



A, B 

Y 

10 

20 

33 

10 

20 

34 

ns 

7 

13 

18 

7 

13 

19 


* : All typical values are at V C c = 5 V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc V cc OUTPUT 

1 


PG 


50Q £ 


DUT 


X i 


:r l 


r 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V|„=3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS40P 


DUAL 4-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74ALS40P is a semiconductor integrated circuit 
consisting of two 4-input positive-logic NAND buffer 
gates, usable as negative-logic NOR buffer gates. 

FEATURES 

• High fan-out (l 0 i_ = 24mA, l 0H = -2.6mA) 

• High speed (tpd = 5ns typical: C L = 50pF) 

• Low power dissipation (Pd = 6.1mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS40P achieves high speed, 
low power dissipation, and high fan-out. Utilization of a 
clamp diode in the inputs and outputs reduces ringing 
and undershooting. 

When A, B, C, and D inputs are simultaneously high- 
level, output Y is low-level, and when at least one of the 
inputs is low, the output is high. 

The M74ALS1020P, which, except for its name, is 
identical in all respects to the M74ALS40P, is also 
available. 

FUNCTION TABLE 


Inputs | 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 



Vcc 

— 2D ' 

— 2C , 

NC 

— 2B ' 

— 2A 
-*> 2Y OUTPUT 

NC NO CONNECTION 


INPUTS 


INPUTS 


Outline 14P4 



N=B • C ■ D 

ABSOLUTE MAXIMUM RATINGS (T a = -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~h7 

V 

V, 

Input voltage 


-0. 5 — H7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 
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M74ALS40P 

DUAL 4-INPUT POSITIVE NAND BUFFER 


ELECTRICAL CHARACTERISTICS (Ta= — 20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V CC =4. 5V, l lc = — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V C c=4. 5V, I oh =- 2. 6mA 

2.4 

3.2 


V , 

Vol 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

M A 

»IL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V c =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0.43 

0.8 

mA 

•CCL 

Supply current, all outputs low 

V C c=5. 5V, V|=4. 5V 


2 

3.2 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc == 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R l =500Q 



T a =0~70°C 

' T a = — 20 — h75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

tpHL 

Propagation time 

Q 

l 

< 

Y 

2 

5 

8 

2 

5 

9 

ns 

3 

5 

8 

3 

5 



9 


*: All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Voc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

tr=2ns, tf=2ns 
V ih = 3.5V, V| L =0. 3V 
duty cycle=50% 

Z o =50D 

(2) Cl includes probe and jig capacitance. 
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M74ALS74P 


DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74ALS74P is a semiconductor integrated circuit 
consisting of two D-type positive edge-triggered flip-flop 
circuits. Each of the circuits has independent inputs 
such as data D, clock T, direct set S D and direct reset 
Rd- 

FEATURES 

• Positive edge-triggering 

• Independent inputs and outputs for each flip-flop 

• Direct set and reset inputs 

• Q and Q outputs 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When T changes from low-level to high-level, the D signal 
just before the change appears at Q and Q outputs in ac- 
cordance with the function table. Use of Sd and Rd 
allows direct R-S flip-flop operation. When Sd and Rd are 
low-level, Q and Q are high-level. But if and Rd 
become high simultaneously from this condition, the 
state of Q and Q cannot be. predicted. When used as a D- 
type flip-flop, Sd and Rd should be maintained in high- 
level. 

FUNCTION TABLE (Note 1) 


Note 1 t Transition from low to high level 
(positive edge trigger) 

Q° : Level of Q before the indicated steady-state input conditions were established 
Q° : Level of Q before the indicated steady-state input conditions were established. 

X . Irrelevant 

* ' When So or is near Vilmax in this condition, the level of Voh is not guaranteed. Moreover, if S" D and R* d 
simultaneously become high-level from this condition then the state of Q and Q cannot be predicted. 


Inputs 

Outputs 

Sd 

Rd 

T 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H * 

H 

H 

L 

X 

Q° 

Q° 

H 

H 

f 

H 

H 

L 

H 

H 

: r 

L 

L 

H 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET — 
INPUT 1R d 

DATA INPUT ID 

CLOCK INPUT 1 T 

DIRECT SET — 
INPUT lb ° 

IQ 
IQ 
GND 



Vcc 

DIRECT RESET 
INPUT 

■ 2D DATA INPUT 
2T CLOCK INPUT 

DIRECT SET 
INPUT 


2Q 

2Q 


OUTPUTS 


Outline 14P4 


LOGIC DIAGRAM (EACH FLIP-FLOP) 



ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

V 0 

Output voltage 

High-level state 

— 0. 5 — V cc 

V 

T opr 

Operating free-air ambient temperature range 


-20 h75 

°C 

T stg 

Storage temperature range 


—65 — H 50 

°C 
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M74ALS74P 


DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-0.4 

mA 

•OL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

‘C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, I IC =— 18mA 



-1.5 

V 

I 

0 

> 

High-level output voltage 

V C c=4. 5V 

l OH = — 0. 4mA 

T a = 0 — 70°C 

2.7 

3.4 


V 

T a = — 20 L75°C 

2.6 

3.4 


VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

D, T 

V cc =5. 5V, V, = 7V 



0. 1 

mA 

S D . Rd 



0.2 

I.H 

High-level input current 

D, T 

V cc =5. 5V, V,=2. 7V 



20 

A A 

Sd> Rd 



40 

1 1 L 

Low-level input current 

D, T 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

Sd« Rd 



-0.4 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-10 


-60 

mA 

•cc 

Supply current 

V CC =5.5V (Note 2) 


2.4 

4 

mA 


*: All typical values are at Vcc = 5V, T a = 25°C. 

Note 2: The supply current is measured alternately at D = T = S^=0V, Rd = 4.5V (Q = high-level) and D = T = Rd = OV, So = 4.5V (Q = high-level). 

SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 3) 

C L =15pF 

R L =500Q 

V cc =4. 5— 5. 5V (Note 3) 

C L =50pF 

R L =500O 



T a =25°C 

T a =0— 70°C 

T a =— 20 — f-75°C 


Inputs 

Outputs 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

Q, Q 


50 


34 

43 


30 

43 


MHz 

tpLH 

Propagation time 

So. Rd 

Q, Q 


6 


3 

7 

13 

3 

7 

14 

ns 

X 

0. 


7 


5 

10 

15 

5 

10 

16 

tpLH 

T 

Q, Q 


7 


5 

8 

16 

5 

8 

17 

ns 

tpHL 


8 


7 

11 

18 

7 

11 

19 


* : All typical values are at Vcc = 5V, T a = 25°C . 


Note 3: Measurement circuit 

INPUT V cc OUTPUT 


< 


o 

PG 




> 

DUT 

J 


”1 7 


IT 


(1 ) The pulse generator (PG) has the following characteristics 
PRR^lMHz 

t r =2ns, tf=2ns 
V|h=3. 5V, V, l = 0. 3V 
duty cycle=50% 

Z 0 — 500 

(2) C L includes probe and jig capacitance. 
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M74ALS74P 


DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


TIMING REQUIREMENTS (V C c=4. 5V~5. 5V, C L =50pF, R L =500Q ) 


Setup time before T t 


th(D) Hold time after T t D 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high level (positive edge trigger) 



t £ 

1= =0 — 70°C 

T a = 

-20 — f-75°C 


Min 

Typ* 

Max 

Min 

Typ* 

Max 

T "H” 

12 

3 


14 

3 


T “L” 

17 

13 


19 

13 


“L” 

15 

6 


16 

6 


Rd “L" 

15 

3 


16 

3 


D 

15 

6 


16 

I 

6 

1 


S D “H” (Inactive) 

10 

3 


11 

3 


Rd “H” (inactive) 

15 

8 


16 

8 


D 

5 

0 


6 

0 



TIMING DIAGRAM (Reference level = 1.3V) 


tsu(D) th(D) 


tsu(D) th(D) 


tw(^) fsu( S D) 


fw( Rd) 1su( Rd) 


Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output 
performance. 
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M74ALS109P 


DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74ALS109P is a semiconductor integrated circuit 
consisting of two J-K positive edge-triggered flip-flop cir- 
cuits. Each of the circuits has independent inputs J, K, 
clock T, direct set Sd and direct reset Rd. 


FEATURES 

• Positive edge-triggering 

• Independent inputs and outputs for each flip-flop 

• Direct set and reset inputs 

• J and K inputs 

• Q and Q outputs 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When T changes from low-level to high-level, the signals 
applied just before the change on J and K appear at Q 
and Q outputs in accordance with the function table. Use 
of Sd and Rd allows direct R-S flip-flop operation. When 
Sd and Rd are low-level, Q and Q are high-level. But if Sd 
and Rd become high simultaneously from this condition, 
the state of Q and Q cannot be predicted. When used as 
a J-K flip-flop, S^ and Rd should be held at high-level. D- 
type flip-flop operation is possible by connecting J and 
K. 

FUNCTION TABLE (Note 1) 


Note 1 t : Transition from low to high level (positive edge trigger) 

Q° : Level of Q before the indicated steady-state input condi- 
tions were established. 

Q° : Level of Q before the indicated steady-state input condi- 
tions were established. 

Toggle : Complement of previous state appears on each output with 
T transition. 

X • Irrelevant 

* : When Sd or Rd is near Vn_ max in this condition, the level of 
Voh is not guaranteed. Moreover, if Sd and R D 
simultaneously become high-level from this condition then 
the state of Q and Q cannot be predicted. 

ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

v, 

Input voltage 


-0.5 — 1-7 

V 

Vo 

Output voltage 

High-level state 

0. 5~ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — P75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


| Inputs , 

Outputs 


Rd 

T 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

A 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H * 

H * 

H 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

Toggle 

H 

H 

t 

L 

H 

Q° 

Q° 

H 

H 

t 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


| DIRECT RESET — 
INPUT IHd ' 


1J — 
IK — 


| CLOCK INPUT 1 T 
DIRECT SET 


IQ - 
IQ - 
GND 



Vcc 

DIRECT RESET | 

' 2Rd INPUT 


INPUTS 


- 2J 

- 2K 

2T CLOCK INPUT 

— DIRECT SET 

■ 2S d | NPUT 

► 2Q 

■ 2Q 


Outline 16P4 


LOGIC DIAGRAM (EACH FLIP-FLOP) 
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M74ALS109P 


DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 


5.5 

V 

V, H 

High-level input voltage 

2 



V 

V,l 

Low-level input voltage 



0.8 

V 

J OH 

High-level output current 

0 


-0.4 

mA 

•OL 

Low-level output current 

o 


8 ! 

mA 

Topr 

Operating free-air ambient temperature range 

_-2T 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

71 

0 

Input clamp voltage 

Vcc=4. 5V, lic= — 18mA 



-1.5 

V 

X 

>° 

High-level output voltage 

V cc =4. 5V 

l OH = — 0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a = — 20 h75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

V cc =4. 5V 

l ou =4mA 


0. 25 

0.4 

V 

l ou =8mA 


0. 35 

0.5 

1, 

Input current at maximum 
voltage 

J, K, T 

V C c— 5. 5V, V,=7V 



0. 1 

mA 

S Df Rq 



0.2 

1 1 H 

High-level input current 

J, K, T 

V C c=5. 5V, V,=2. 7V 



20 

A A 

Sq. Rd 



40 

IlL 

Low-level input current 

J, K, T 

V C c=5. 5V, V,=0. 4V 



-0.2 

mA 

Sd» Rd 



-0.4 

•o 

Output current 

Vcc=5. 5V, V 0 =2. 25V 

-10 


-60 

mA 

Icc 

Supply current 

V C c=5.5V (Note 2) 


2.4 

4 

mA 


* : All typical values are at V cc = 5V, Ta = 25°C. 

Note 2 : The supply current is measured alternately at J = K = Sd = T = 0V, Rd = 4.5V (Q = high-level) and J = K = R D = T = OV, So = 4 5V (Q = high- 


level). 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 3) 

C L =15pF 

R L =500Q 

V cc =4. 5-5.5V (Note 3) 

C L =50pF 

R l =500Q 



T a =25°C 

T a = 0 — 70°C 

T a =— 20 F75°C 


Inputs 

Outputs 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Mm 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

Q, Q 


50 


34 

43 


30 

43 


MHz 

tpLH 

Propagation time 

Sd» Rd 

Q, Q 


6 


3 

7 

13 

3 

7 

14 

ns 

tpHL 


7 


5 

10 

15 

5 

10 

16 

tpLH 

T 

Q.Q 


7 


5 

8 

16 

5 

8 

17 

ns 

tpHL 


8 


7 

11 

18 

7 

11 

19 


* : All typical values are at Vcc = 5V, Ta = 25°C 


Note 3 .'Measurement circuit 

INPUT V cc OUTPUT 



p 

I 

PG 






DUT 


I 


T 


IT 


(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V ih =3.5V, V il = 0. 3V 
duty cycle=50% 

Z o =500 

(2) Cl includes probe and jig capacitance.' 
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M74ALS109P 


DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


TIMING REQUIREMENTS (Vcc=4. 5V~5. 5V, C L =50pF, R L =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a = 0 — 70°C 

T a = — 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T “H” 

12 

3 


14 

3 


ns 

tw(TL) 

T “L” 

17 

13 


19 

13 


tw(35) 

“L” 

15 

6 


16 

6 


tw(R5) 

Rd “L” 

15 

3 


16 

3 


tsu(j. K) 

Setup time before Tt 

J, K 

15 

6 


16 

6 


ns 

tsu(S5) 

S D “H” (inactive) 

10 

3 


11 

3 


tsu(R5) 

Rd “H” (inactive) 

15 

8 


16 

8 


th(j, k) 

Hold time after Tt 

J, K 

5 

0 


6 

0 


ns 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high (positive edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 



tsu(j. K)th(j, K) t S u(j, K)th(j. K) 



Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output 
performance. 
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M74ALS112AP 


DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74ALS112AP is a semiconductor integrated circuit 
consisting of two J-K negative edge-triggered flip-flop 
circuits. Each of the circuits has independent inputs J, 

K, clock T, direct set Sd and direct reset R D . 

FEATURES 

• Negative edge-triggering 

• Independent inputs and outputs for each flip-flop 

• Direct set and reset inputs 

• Q and Q outputs 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT 1 T 
. IK 

INPUTS 


DIRECT SET 
INPUT 


1J 

1S^ 

IQ 

IQ 

2Q 

GND 



Vcc 


H 14 2Rc 


2K 
■ 2J 


DIRECT RESET 
INPUTS 


CLOCK INPUT 


HlO] - 2 S d 


INPUT 
2Q OUTPUT 


FUNCTIONAL DESCRIPTION 

When T changes from high-level to low-level, the signals 
applied just before the change on J and K appear at Q 
and Q outputs in accordance with the function table. Use 
of Sd and Rd allows direct R-S flip-flop operation. When 
Sd and Rd are low-level, Q and Q are high-level. But if Sd 
and Rd become high simultaneously from this condi- 
tion, the state of Q and Q cannot be predicted. When us- 
ed as a J-K flip-flop, Sd and Rd should be held at high- 
level. 

The M74ALS1 13AP, a 14-pin device without R^ inputs, 
is available. The M74ALS114AP featuring T and Rd in- 
puts common to both circuits is also available. 


Outline 16P4 


LOGIC DIAGRAM (EACH FLIP-FLOP) 



T 
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M74ALS1 12AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note 1) 


j Inputs 

Outputs 

T 

s D 

Rd 

J 

K 

Q 

Q 

X 

L 

H 

X 

X 

H 

L 

X 

H 

L 

X 

X 

L 

H 

X 

L 

L 

X 

X 

H * 

H* 

1 

H 

H 

H 

H 

Toggle | 

1 

H 

H 

L 

H 

L 

H 

1 

H 

H 

H 

L 

H 

L 

1 

H 

H 

L 

L 

Q° 


H 

H 

H 

X 

X 

Q° 

Q* 


Note 1:1 : 


X : 



Toggle 

* : 


Transition from high to low level (negative edge 
trigger) 

Irrelevant 

Level of Q before the indicated steady-state in- 
put conditions were established. 

Level of Q before the indicated steady-state in- 
put conditions were established. 

Complement of previous state appears on each 
output with i transition. 

When So or Rd is near Vn_ max in this condition, 
the level of Voh is not guaranteed. Moreover, if 
Sd and Rd simultaneously become high-level 
from this condition then the state of Q and Q 
cannot be predicted. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

0. 5 "Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20 H75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

•OL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

Vcc=4. 5V, l,c= — 1 8mA 



-1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

l OH =— 0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a = — 20 — h75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

V cc =4. 5V 

l 0 L=4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

li 

Input current at maximum 
voltage 

J, K, T 

V C c=5. 5V, V,=7V 



0.1 

mA 

Sq» Rd 



0.2 

I.H 

High-level input current 

J, K, T 

Sdi Rd 

V C c=5. 5V, V,=2. 7V 



20 

A A 



40 

•lL 

Low-level input current 

J, K, T 

V cc =5. 5V, V,=0.4V 



-0.2 

mA 

?l 

JO I 
O 1 



-0.4 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

Ice 

Supply current 

V CC =5.5V (Note 2) 


2.5 

4.5 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C • 

Note 2 The supply current is measured alternately at J = K = T = Sd = 0V, R^ = 4.5V (Q = high-level) and J = K=T= R^ = 0V, S^ = 4 5V (Q = high- 
level) 
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M74ALS112AP 


DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 3) 

C L =15pF 

R l =500Q 

Vcc=4.5~5.5V (Note 3) 

C L =50pF 

R l =500Q 



T a — 25°C 

T a =0~70°C 

T a =— 20 — h75°C 


Inputs 

Outputs 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

Q. Q 

35 

42 


28 

40 


26 

40 


MHz 

tpLH 

Propagation time 

So. Rd 

Q, Q 


10 


4 

11 

18 

4 

11 

19 

ns 

tpHL 


11 


4 

12 

18 

4 

12 

19 

tpLH 

T 

Q, Q 


9 


3 

10 

15 

3 

10 

16 

ns 

tpHL 


12 


5 

13 

19 

5 

13 

20 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 3 -Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics. 
PRR^IMHz 

tr=2ns, tf=2ns 
V,„=3.5V, V, L =0. 3V 
duty cycle=50% 

Z o =50O 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (V C c=4. 5V~5. 5V, C u =50pF, R L =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a ~0 — 70°C 

T a =— 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T "H" 

16.5 

5 


17.5 

5 


ns 

tw(TL) 

HI 

r 

19 

11 


20 

11 


tw(S5) 

“L” 

14 

9 


15 

9 


tw(Eo) 

Rd “L” 

14 

9 


■ 15 

9 


tsu(j. K) 

Setup time before T 4 

J, K 

22 

11 


23 

11 


ns 

tsu(55) 

S D “H” (inactive) 

20 

12 


21 

12 


tsu(R5) 

R d “H” (inactive) 

20 

14 


21 

14 


th(j, k) 

Hold time after T 4 

J, K 

0 

—6 


1 

-6 


ns 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

4 : Transition from high to low. (negative edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output 
performance. 
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M74ALS113AP 


DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET 


DESCRIPTION 

The M74ALS1 13AP is a semiconductor integrated circuit 
consisting of two J-K negative edge-triggered flip-flop 
circuits. Each of the circuits has independent inputs J, 

K, clock T and direct set Sd. 

FEATURES 

• Negative edge-triggering 

• Independent inputs for each flip-flop 

• Direct set inputs 

• Q and Q outputs 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When T changes from high-level to low-level, the signals 
applied just before the change on J and K appear at Q 
and Q outputs in accordance with the function table. 
When Sd is low, Q becomes high and Q becomes low ir- 
respective of other inputs. When used as a J-K flip-flop, 
Sd should be held at high-level. 

The M74ALS1 12AP featuring direct reset inputs Rd is 
also available. 



LOGIC DIAGRAM (EACH FLIP-FLOP) 
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M74ALS1 13AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET 


FUNCTION TABLE (Note 1) 


Inputs | 

Outputs | 

? 

Sd 

J 

K 

Q 

Q 

X 

L 

X 

X 

H 

L 

i 

H 

H 

H 

Toggle 

1 

H 

L 

H 

L 

H 

i 

H 

H 

L 

H 

L 

1 

H 

L 

L 

Q° 


H 

H 

X 

X 

Q° 

Q° 


Note 1: i : Transition from high to low level (negative edge trigger) 

X : Irrelevant 

Q° : Level of Q before the indicated steady-state input condi- 
tions were established. 

Q 13 : Level of Q before the indicated steady-state input condi- 
tions were established. 

Toggle Complement of previous state appears on each output with 
1 transition. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — f-7 

V 

V, 

Input voltage 


-0.5 — H7 

V 

V 0 

Output voltage 

High-level state 

0. 5 — V C c 

V 

T opr 

Operating free-air ambient temperature range 


-20 — H75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

Vcc = 4. 5V t lic = 18mA 



— 1.5 

V 

Voh 

High-level output voltage 

Vcc =4. 5 V 

Ioh=— 0. 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a =— 20 — L75°C 

2.6 

3.4 


V OL 

Low-level output voltage 

V C c=4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1, 

Input current at maximum 
voltage 

J, K, T 

V cc =5. 5V, V,=7V 



0.1 

mA 




0.2 

I.h 

High-level input current 

J. K, T 

V cc =5. 5V, V,=2. 7V 



20 

H A 




40 

I.L 

Low-level input current 

J, K, T 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 




-0.4 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

Ice 

Supply current 

V CC =5.5V (Note 2) 


2.5 

4.5 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2 : The supply current is measured alternately at J = K =T = S^ = 0V (Q = high-level) and J = K =T = OV, So = 4.5V (Q = high-level). 
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M74ALS1 13AP 


DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP WITH SET 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 3) 

C L =1 5pF 

R U =500Q 

V C c=4. 5—5. 5V (Note 3) 

C L =50pF 

R l =500Q 



T a =25°C 

T a =0 — 70°C 

T a = — 20 — j-75°C 


Input 

Outputs 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

f max 

Maximum clock frequency 

T 

Q, Q 

35 

42 


28 

40 


26 

40 


MHz 

tpLH 

Propagation time 

S D 

Q 


10 


4 

11 

18 

4 

11 

19 

ns 

tpHL 

Q 


11 


4 

12 

18 

4 

12 

19 

tpLH 

? 

Q, Q 


9 


3 

10 

15 

3 

10 

16 

ns 

tpHL 


12 


5 

13 

19 

5 

13 

20 


* : All typical values are at Vcc = 5V, T a = 25°C 


Note 3: Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 
t|-=2ns, tf=2ns 
V,„=3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc=4. 5V~5. 5V, C L =50pF, R U =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a — — 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 

5 


17.5 

5 


ns 

tw(TL) 

HI 

r 

19 

11 


20 

11 


tw(s5) 

Sq “L” 

14 

9 


15 

9 


tsu(j, K) 

Setup time before T 1 

J, K 

22 

11 


23 

11 


ns 

tsu(s5) 

S D “H” (inactive) 

20 

12 


21 

12 


th(j, k) 

Hold time after T | 

J, K 

0 

—6 


1 

—6 


ns 


* : All typical values are at Vcc = 5V, T a = 25°C. 
i : Transition from high to low. (negative edge trigger), 


TIMING DIAGRAM (Reference level = 1.3V) 



■ 


■ 

9 

■ 





I 

! 

MMMI 



a 

■ 



mi 




■ 

9 

■ 






Note 4: The shaded areas indicate the period when the input is permitted 
to change for predictable output performance. 
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M74ALS114AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP 
WITH SET, COMMON RESET, AND COMMON CLOCK 


DESCRIPTION 

The M74ALS114AP is a semiconductor integrated circuit 
consisting of two J-K type negative edge-triggered flip- 
flop circuits, with a clock inputT and a direct reset input 
Rd common to both circuits, inputs J, K, and a direct set 
input Sd for each circuit. 

FEATURES 

• Negative edge-triggering 

• Common clock and direct reset inputs 

• Independent direct set input 

• Q and Q outputs 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET — 
INPUT Rd 


INPUTS 


IK 


U 


DIRECT SET 

INPUT 1530 


flQ 


OUTPUTS 


IQ 


GND 



Vcc 


T 



2Sd 

2Q 

2Q 


CLOCK INPUT 

INPUTS 

DIRECT SET 
INPUT 

OUTPUTS 


FUNCTIONAL DESCRIPTION 

When T changes from high-level to low-level, the signals 
applied just before the change on J and K appear at Q 
and Q outputs in accordance with the function table. Use 
of Sd and Rb allows direct R-S flip-flop operation. When 
Sd and Rd are low-level, Q and Q are high-level. But if Sd 
and Rd become high simultaneously from this condition, 
the state of Q and Q cannot be predicted. When used as 
a J-K type flip-flop, Sd and Rd should be held at high- 
level. 

The M74ALS112AP featuring independent T and Rd in- 
puts is also available. 


Outline 14P4 


LOGIC DIAGRAM (EACH FLIP-FLOP) 



T 
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M74ALS1 14AP 

DUAL l-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP 
WITH SET, COMMON RESET, AND COMMON CLOCK 


FUNCTION TABLE (Note 1) 


Inputs j 

Outputs 

? 


Rd 

J 

K 

Q 

Q 

X 

L 

H 

X 

X 

H 

L 

X 

H 

L 

X 

X 

L 

H 

X 

L 

L 

X 

X 

H* 

H* 

i 

H 

H 

H 

H 

Toggle 

1 

H 

H 

L 

H 

L 

H 

i 

H 

H 

H 

L 

H 

L 

i 

H 

H 

L 

L 

Q° 

Q° 

H 

H 

H 

X 

X 

Q° 

Q° 


Note 1 : i : 


X : 

Q° : 


Toggle : 
* : 


Transition from high to low (negative edge 
trigger) 

Irrelevant 

Level of Q before the indicated steady-state in- 
put conditions were established. 

Level of Q before the indicated steady-state in- 
put conditions were established. 

Complementg of previous state appears on each 
output with J transition. 

When So or Rd is near Vilmax in this condition, 
the levej_of V 0 h is not guaranteed. Moreover, if 
So and R D simultaneously become high-levej^ 
from this condition then the state of Q and Q 
cannot be predicted. 


ABSOLUTE MAXIMUM RATINGS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 f-7 

V 

V, 

Input voltage 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state 

-0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°c 

T stg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

Vcc=4. 5V, l| C — — 1 8mA 



—1.5 

v 

Voh 

High-level output voltage 

V cc =4. 5V 

1 oh ~ 0. 4mA 

T a =0 — 70°C 

2. 7 

3.4 


V 

T a =— 20 — f-75°C 

2.6 

3.4 


V OL 

Low-level output voltage 

V CC =4. 5V 

Iol— 4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

J, K, T 

V C c=5. 5V, V,=7V 



0.1 

mA 

Sq» Rd 



0.2 

I|H 

High-level input current 

J, K, T 

V cc =5. 5V, V,=2. 7V 



20 

f* A 

Sd. Rd 



40 

IlL 

Low-level input current 

J, K 

V CC =5. 5V, V,=0. 4V 



-0.2 

mA 

Si T 



-0.4 

Rd 



—0.6 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•cc 

Supply current 

V CC =5.5V (Note 2) 


2.5 

4.5 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2 : The supply current is measured alternately at J = K =T = Sd = OV, Rd = 4.5V (Q = high-level) and J = K = T = Rd = OV, Sd = 4.5V (Q = high- 
level). 
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M74ALS1 14AP 

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOP 
WITH SET, COMMON RESET, AND COMMON CLOCK 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 3) 

C L =15pF 

R U =500Q 

V cc =4. 5—5. 5V (Note 3) 

C L — 50pF 

R l =500Q 



T a =25”C 

T a =0— 70°C 

T a = — 20— +75°C 


Inputs 

Outputs 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

Q, Q 

35 

42 


28 

40 


26 

40 


MHz 

tpLH 

Propagation time 

Sp, Rp 

Q, Q 


10 


4 

11 

18 

4 

11 

19 

ns 

X 

0. 


11 


4 

12 

18 

4 

12 

19 

tpLH 

T 

Q, Q 


9 


3 

10 

15 

3 

10 

16 

ns 

tpHL 


12 


5 

13 

19 

5 

13 

20 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 3: Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics 
PRR^lMHz 

t r =2ns , tf=2ns 
V ih = 3, 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


TIMING REQUIREMENTS (Vcc=4. 5V — 5. 5V, C L =50pF, R L =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a = —20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 

5 


17.5 

5 


ns 

tw(TL) 

T “L” 

19 

11 


20 

11 


tw(sE) 

^ “L” 

14 

9 


15 

9 


t W (Rp) 

Rp “L” 

14 

9 


15 

9 


tsu(j, K) 

Setup time before T 1 

J, K 

22 

11 


23 

11 


ns 

tsu(Sp) 

S D “H” (inactive) 

20 

12 


21 

12 


tsu(R5) 

Rp “H” (inactive) 

20 

12 


21 

12 


th(j, k) 

Hold time after T i 

J, K 

0 

-6 


1 

-6 


ns 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

| : Transition from high to low (negative edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 



tw(Sp) 


S D 




/ V— 


tsu(Sp) 


L J 


tpLH 


tpHL 


tw(Rp) 


tsu(Rp) 


tpHL 


tpLH 


Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output performance. 
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M74ALS131P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER 


DESCRIPTION 

The M74ALS131P is a semiconductor integrated circuit 
of a 3-1 ine-t o*8-l ine decoder/demultiplexer with address 
register. 

FEATURES 

• Address data storing capability with clock input 

• Easy cascade connection with two enable inputs 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This decoder/demultiplexer has a positive-edge triggered 
register for storing address data. 

Using as a decoder, give the address in 3-bit binary 
code on inputs Da~Dc, apply a positive edge trigger on 
clock input T, and the address is stored irrespective of 
the state of enable inputs E x and E^. If E x is set high and 
El is set low, then the one output among outputs Y^~ 
corresponding to the register data is low and the re- 
maining seven outputs are high. When Ej and E 2 are in 
any other condition, all the outputs are high. 

When the device is used as a demultiplexer, it func- 
tions as a 1-line-to-8-line demultiplexer by making E t and 
E^the data inputs and Da~Dc the selection inputs. 

This device is the same as the M74ALS138P except 
that it features registers in inputs Da~Dc. 











MITSUBISHI ALSTTLs 

M74ALS131P 


3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER 


FUNCTION TABLE (Note 1) 


| Inputs 

Outputs [ 

T 

Ei * 

c * 

C2 

Dc 

D b 

< 

Q 

Vo 

Y ’ 

V~2 

V3 

* 

* 

Ye 

V~7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

t 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

t 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

r 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

t 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

t 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

t 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

t 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

t 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L or H 

H 

L 

X 

X 

x 

Output corresponding to stored address, L; all others, H. 


Note 1: X : Irrelevant 

t : Transition from low to high (positive edge trigger) 

* : Address data can be internally stored with D A ~Dc and T irrespective of the state of and E 2 . 


ABSOLUTE MAXIMUM RATINGS (T a = — 20 — + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


—20— f-75 

°C 

T stg 

Storage temperature range 


—65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min 

Limits 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

v,„ 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-0.4 

mA 

•oL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

—20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= - 20 - + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Min 

Limits 

Typ* 

Max 

Unit 

V,c 

Input clamp voltage 

V C c — 4. 5V, l| C — 

— 1 8mA 



-1.5 

V 



V C c=4. 5V, 

T a = 0~70°C 

2.7 

3.4 



VoH 

High-level output voltage 

Ioh == 0- 4mA 

T a = —20 — f- 75°C 

2.6 

3.4 






l OL =4mA 


0.25 

0.4 


VoL 

Low-level output voltage 

Vcc ' 4. 

l OL =8mA 


0. 35 

0.5 


I. 

Input current at maximum voltage 

V cc =5. 5V, V ( = 

7V 



0.1 

mA 

I,H 

High-level input current 

V cc =5. 5V, V,= 

2. 7V 



20 

A A 

I.L 

Low-level input current 

V cc =5. 5V, V,= 

0. 4V 



—0.1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 = 

=2. 25V 

-30 


-112 

mA 

•cc 

Supply current 

V cc =5. 5V 


5 

11 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS131P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =5V (Note 1) 

C L =1 5pF 

R l =500Q 

V cc = 4.5~5.5V (Note 1) 

C L =50pF J 

R L — 500Q 



T a = 25°C 

T a =0 — 70°C 

T a =-20~+75°C 


Input 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

f max 

Maximum clock frequency 

T 

Y 

54 

58 


48 

54 


45 

54 


MHz 

Vlh 

Propagation time 

T 

Y 


14 


8 

15 

25 

8 

15 

26 

ns 

tpHL 


10 


7 

12 

20 

7 

12 

21 

tpLH 

Ei 

Y 


10 


7 

11 

20 

7 

11 

21 

ns 

tpHL 


9 


6 

11 

17 

6 

11 

18 

tpLH 

E~2 

Y 


7 


5 

9 

15 

5 

9 

16 

ns 

fpHL 


7 


5 

9 

15 

5 

9 

16 


* : All typical values are at V C c = 5V, Ta = 25°C. 


Note 1: Measurement circuit 

INPUT V C c OUTPUT 





L 

PG 


DUT 




50 Q 


7 fr Tfr T7T 


(1 ) The pulse generator (PG) has the following chracteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V m =3.5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


TIMING REQUIREMENTS ( V cc =4. 5 — 5. 5V, C L =50pF, R L =500 O ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a = — 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T “H” 

10 

4 


11 

4 


ns 

tw(TL) 

T “L” 

10 

5 


11 

5 


tsu(D) 

Setup time in relation to T t 

0 

Q 

l 

< 

Q 

14 

7 


15 

7 


ns 

th(D) 

Hold time in relation to T t 

Da D c 

0 

-2 


1 

-2 


ns 


*: All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high (positive edge trigger) 
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3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS REGISTER 




MITSUBISHI ALSTTLs 


M74ALS137P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


DESCRIPTION 

The M74ALS137P is a semiconductor integrated circuit 
of a 3-line-to-8-line decoder/demultiplexer with address 
latch. 

FEATURES 

• Address latch capability with latch enable input 

• Easy cascade connection with two enable inputs 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When latch enable input El is low, the data applied to in- 
puts Da~Dc are read into the latch; when it is high, the 
latch retains the data. 

Using as a decoder, give the address in 3-bit binary 
code on inputs D A ~Dc, and one output among outputs 
Y 0 ~Y ~ 7 corresponding to the address is low and the other 
seven outputs are all high. In this case, enable input E! is 
set high and enable input E^ is set low. When and E^ 
are in any other condition, the outputs are high irrespec- 
tive of the status of D A ~Dc. 

When the device is used as a demultiplexer, it func- 
tions as a 1 -line-to-8-line demultiplexer by making E t and 
E 2 the data inputs and D a ~Dc the selection inputs. 

This deviced is the same as the M74ALS138P except 
that it features a iatch function in inputs D a ~Dc. 



LOGIC DIAGRAM 
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M74ALS137P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 



Note 1: X : Irrelevant 


* : Address data can be internally latched with D A ~D C and E L irrespective of the state of and E 2 . 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 


-0. 5 — 1-7 

V 

Vo 

Output voltage 

High-level state 

— 0. 5 — V cc 

V 

T opr 

Operating free-air ambient temperature range 


-20 — h75 

°c 

Tstg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min 

Limits 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

“C 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Min 

Limits 

Typ* 

Max 

Unit 

Vic 

Input clamp voltage 

Vcc = 4. 5V, l| C = — 18mA 



-1.5 

V 



V cc — 4. 5V T a =0~70°C 

2.7 

3.4 





l OH = — 0. 4mA T a = — 20 — h75°C 

2.6 

3.4 



w_, 


Iol— 4mA 

V — A R\/ 


0. 25 

0.4 


VOL 


Vcc ^ v 

Iol— 8mA 


0. 35 

0.5 

V 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

I,H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

M A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•cc 

Supply current 

V cc — 5. 5V 


5 

11 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
















MITSUBISHI ALSTTLs 

M74ALS137P 


3-LINE TO 8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=5V (Note 2) 

C L =15pF 

R l =500Q 

V cc =4. 5-5. 5V (Note 2) 

C u =50pF 

R l =500Q 



T a =25°C 

T a =0— 70°C 

T a =-20 — h75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

Da, D b 

D c 

Y 


12 


5 

13 

20 

5 

13 

21 

ns 

tpm_ 


10 


6 

12 

20 

6 

12 

21 

tpLH 

E~2 

Y 


7 


4 

8 

12 

4 

8 

13 

ns 

tpHL 


7 


5 

9 

15 

5 

9 

16 

tpLH 

E, 

Y 


10 


5 

12 

17 

5 

12 

18 

ns 

tpHL 


9 


5 

11 

15 

5 

11 

16 

tpLH 

eZ 

Y 


13 


7 

14 

22 | 

7 

14 

23 

ns 

tpHL 


13 


7 

14 

20 

7 

14 

21 


* • All typical values are at Vcc = 5V, T a = 25°C. 


Note 2: Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^I MHz 

t r =2ns, tf=2ns 
V,„=3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 


TIMING REQUIREMENTS (Vcc=4. 5—5. 5V, C u =50pF, R U =500Q ) 





Limits 


Symbol 

Parameter 

T e 

i=0— 70°C 

T a = 

-20 — h75°C 

Unit 




Min 

Typ* 

Max 

Min 

Typ * 

Max 


tw(EU) 

Pulse width 

ml 

r 1 

r 

10 

4 


11 

4 


ns 

tsu(D) 

Setup time in relation to El t 

Da — D c 

10 

3 


11 

3 


ns 

th(D) 

Hold time in relation to E[ t 

0 

0 

1 
< 

Q 

5 

-1 


6 

-1 


ns - 


* : All typical values are at V cc = 5V, T a = 25°C. 
t : Transition from low to high (positive edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 



Da — D c 


IN-PHASE OUTPUT 


OUT-OF-PHASE 

OUTPUT 



Note 2: The shaded areas indicate the period when the input is permitted to change for predictable output performance. 
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M74ALS138P 


3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74ALS138P is a semiconductor integrated circuit 
of a 3-line-to-8-line decoder/demultiplexer with enable 
inputs. 

FEATURES 

• Three types of enable inputs 

• 4 to 16 decoder/demultiplexer capability without 
adding external components 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Using as a decoder, give the address in 3-bit binary code 
on inputs D A - D c , and one output among outputs ~ 
corresponding to the address is low and the other seven 
outputs are all high. In this case, enable input E x is set 
high and enable inputs and are set low. When E lf E 2 
and E 3 are in any other condition, the outputs are high ir- 
respective of the status of D A ~ D c . 

When the device is used as a demultiplexer, it func- 
tions as a 1 -line-to-8-line demultiplexer by making E lf E~ 2 
and Ej the data inputs and D a ~Dc the selection inputs. 

In addition to the features of this device the 
M74ALS137P and M74ALS131P offer an address latch 
function and an address register function respectively. 



LOGIC DIAGRAM 
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MITSUBISHI ALSTTLs 

M74ALS138P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs | 

Ei 


D c 

D b 

D a 

Yo 

yT 

v 2 

Y3 

Y4 

v 5 

Y 6 

y 7 

X 

H 


mm 


H 

H 

H 

H 

H 



H 

L 

X 


mm 


H 

H 

H 

H 

H 



H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 



H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 



H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 



H 

L 

L 

H 

H 



H 

L 

H 

H 

H 


H 

L 

H 

L 

L 



H 

H 

L 

H 



H 

L 

H 

L 

H 



H 

H 

H 

L 



H 

L 

H 

H 

L 



H 

H 

H 

• H 



H 

L 

H 

H 

H 



H 

H 

H 

H 

H 

■on 


Note 1 :E x =E 2 +E 3 


X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-+7 

V 

V, 

Input voltage 


-0.5-+7 

V 

V 0 

Output voltage 

High-level state 

-0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V IL 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

•OL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS da= -2o~ 

+ 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vic 

Input clamp voltage 

V cc =4. 5V, l| C =— 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V 

l OH ==— 0. 4mA 

T a ~0~70°C 

2.7 

3.4 


V 

T a = —20 — h75°C 

2.6 

3.4 


V OL 

Low-level output voltage 

V C c=4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l 0 L=8mA 


0. 35 

0.5 

ll 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

IlH 

High-level input current 

V cc =5. 5V, V,=2.7V 



20 

A 

i|L 

Low-level input current 

V cc =5. 5V, V|=0. 4V 



-0.1 

mA 

•o 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

Ice 

Supply current 

V cc =5. 5V 


5 

10 

mA 


* : All typical values are at V C c = 5V, T a = 25°C. 
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MITSUBISHI ALSTTLs 

M74ALS138P 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits | 

Unit 

V CC =5V (Note 2) 

C L =15pF 

R l =500O 

V C c=4. 5~5. 5V (Note 2) 

C L =50pF 

R l =500Q 



T a =25'C 

Ta=0 — 70°C 

T a = — 20 — |-75°C 


Inputs 

Output 

Min 

Typ 

Max 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

D a , D b 

Do 

Y 


13 


6 

13 

22 

6 

13 

23 

ns 

tpHL 


9 


6 

11 

18 

6 

11 

19 

tpLH 

e,.e 2 

e 3 

Y 


10 


4 

11 

17 

4 

11 

18 

ns 

tpHL 


10 


5 

12 

17 

5 

12 

18 


* • All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit 

INPUT V cc OUTPUT 


TIMING DIAGRAM (Reference level = 1.3V) 


9 9 9 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 
t r =2ns, tf=2ns 


Da, Db, Dc 

E 1 .E 2 . E 3 ~) 

i — 



IN-PHASE OUTPUT 


7 


tpHL 

k 


tpLH 
< > 


OUT-OF-PHASE 


. 


f 

OUTPUT 



/ 



tpHL 


tpLH_ 



V, H =3. 5V, V, L =0. 3V 


duty cycle=50% 

Z o = 50 Q 

(2) C L includes probe and jig capacitance. 


APPLICATION EXAMPLES 

4-line to 16-line decoder/demultiplexer 


OUTPUTS 


Vo Yi Y 2 73 Y4 Y 5 Y 6 Y 7 

Jlllllll 


Da Db Dq Dq 


Y9 Y10Y11 Y12Y13Y14 Y15 
11111111 


Y 0 Y 1 Y2 Y3 Y4 Y5 Y6 Y7 


Y0 Y 1 Y 2 Y 3 Y4 Y 5 Y6 Y 7 

M 74 ALS 138 P 


M 74 ALS 138 P 

El E2 E3 D a D b D c 


El E2 E3 D a D b D c 




INPUTS 
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MITSUBISHI ALSTTLs 


M74ALS 160AP 


SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


DESCRIPTION 

The M74ALS160AP is a semiconductor integrated circuit 
of a synchronous presettable decade counter with a 
direct reset input. 

FEATURES 

• Direct reset and synchronous load inputs 

• Enable inputs and carry output for cascade 
connection 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T, the 
number of count pulse appears in BCD code on Qa~Qd 
synchronized with the count pulse. Counting occurs as T 
changes from low-level to high-level. 

Preset is synchronized with the count pulse. Irrespec- 
tive of the enable inputs E P and E T , D a ~Dd signals ap- 
pear on Qa~Qd when load input LOAD is set low and T 
changes from low to high. 

When a value greater than 9 is preset, counting will be 
executed as shown in the state diagram. 

When direct reset Rd is set low, irrespective of other 
inputs, reset occurs asynchronously and Qa~Qd 
become low. 

Carry output RCO becomes high only when Qa, Qd 
and Ej are high. E P , E T and RCO are used when counters 
are connected in synchronous cascade connection and 
made a 10 n counter. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET 

INPUT Rd 

CLOCK INPUT T 


DATA IN PUTS < 


D a 

D b 

D c 

Pd 


ENABLE INPUT E P 
GND 


Vcc 


T R ° 

T RCO 

— 

HI - RCO OUTPUT 

Da 

Qa 

— 

HJ — Q a ' 


D b 

Qb 

— 

HI - Q b 


D C 

Qc 

— 

]]D — Qo 

► OUTPUTS 

D d 

Qd 

— 

^ - Qd 


Ep E t 
LOAD 

— 

To] — E t 

ENABLE 

INPUT 


& 


Outline 16P4 


STATE DIAGRAM 



LOGIC DIAGRAM 
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MITSUBISHI ALSTTLs 

M74ALS160AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs j 

Rd 

LOAD 

E t 

E P 

T 

Qa 

Qb 

Qc 

Qd 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

D a 

D b 

D c 

D d 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Inhibit counting 

L 

S 1 

H 

H 

L 

X 

Inhibit counting 

L* 


Note 1: t ' Transition from low to high (positive edge trigger) 

* : RCO, usually low, becomes high when Q A , Qd and E T are high, i.e., RCO = Q A *Q D # E T . 
X : Irrelevant 


TIMING DIAGRAM 


r d 1 [ • 


LOAD j 

, i 

i_i 

i 


Da _J | 

1 

1 l 

i 

i 

i 

i 

i 

i 

d b _P 
, 1 1 

1 


Dc -n 




Do 1 1 

u_r 




ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

V 0 

Output voltage 

High-level state 

— 0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS 1 60 AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

V C c=4.5V, l,c= — 18mA 



— 1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

Ioh=— 0- 4mA 

T a =0 — 70°C 

2.7 

3.4 


V 

T a =-20 — h75°C 

2.6 

3.4 


V OL 

Low-level output voltage 

V cc =4.5V 

Iol— 4mA 


0. 25 

0.4 ' 

V 

loL—8mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V 

V|=7V 

LOAD, T, E t 



0.2 

mA 

Da, D b , Dc. Dq. Ep, Rp 



0. 1 

I.H 

High-level input current 

V cc =5. 5V 

V,=2. 7V 

LOAD, T, E t 



40 

M A 

Da, Db, Dc, Dq, Ep, Rq 



20 

■ 1 L 

Low-level input current 

V C c=5. 5V, V|=0. 4V 



-0.2 

mA 

•o 

Output current 

0 

0 

1 
< 
o 

V C c=5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO 

-15 


-70 

Icc 

Supply current 

V C c=5. 5V 


12 

21 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 2) 

C L =50pF 

R U =500Q 



T a =0~70°C 

T a =— 20 — h75°C 


Input 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

f max 

Maximum clock frequency 

T 

Qa~Qd 

30 

52 


28 

52 


MHz 

tpLH 

Propagation time 

T 

RCO 

8 

17 

26 

8 

17 

27 

ns 

tpHL 

7 

16 

23 

7 

16 

24 

tpLH 

T 

Qa Qd 

4 

8 

15 

4 

8 

16 

ns 

tpHL 

6 

12 

17 

6 

12 

18 

tpLH 

E t 

RCO 

3 

9 

17 

3 

9 

18 

ns 

tpHL 

3 

8 

13 

3 

8 

14 

tpHL 

Rd 

Qa Qd 

8 

13 

24 

8 

13 

25 

ns 

tpHL 

Rd 

RCO 

11 

18 

28 

11 

18 

29 

ns 


*: All typical values are at Vcc = 5V, Ta = 25°C 


Note 2: Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r =2ns, tf=2ns 
V|h= 3. 5V, V IL — 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS160AP 

SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH DIRECT RESET 


TIMING REQUIREMENTS (Vcc=4. 5V — 5. 5V, C L =50pF, R L =500O ) 


Symbol 

Parameter 

Limits 

Unit 

t £ 

j=0~70°C 

T a = 

-20 — f-75°C 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T "H” 

16.5 

3 


17.5 

3 


ns 

tw(TL) 

1 

16.5 

9 


17.5 

9 


tw(R5) 

R d “L” 

15 

4 


16 

4 


tsu(D) 

Setup time before T t 

Da~Dd 

15 

10 


16 

10 


ns 

tsu(LOAD) 

LOAD “L” 

15 

10 


16 

10 


tsu(E) 

Ep. E t 

20 

12 


21 

12 


tsu(Ro) 

Rd “H” (inactive) 

10 

5 


11 

5 


th(D) 


Da D d 

0 

-8 


1 

-8 



th(LOAD) 

Hold time after T T 

LOAD “L” 

0 

-7 


1 

-7 


ns 

th(E) 


E P , E t 

0 

— 12 


1 

-12 




* All typical values are at Vcc = 5V, Ta = 25°C. 
t • Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 


tw(TH) tw(TL) 







Note 3: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance 
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MITSUBISHI ALSTTLs 


M74ALS 1 6 1 AP 


SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


DESCRIPTION 

The M74ALS161AP is a semiconductor integrated circuit 
of a synchronous presettable 4-bit binary (hexadecimal) 
counter with a direct reset input. 

FEATURES 

• Direct reset and synchronous load inputs 

• Enable inputs and carry output for cascade 
connection 

• Wide operating temperature range (T a = -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T, the 
number of count pulse appears in 4-bit binary code on 
Qa~Qd synchronized with the count pulse. Counting 
occurs as T changes from low-level to high-level. 

Preset is synchronized with the count pulse. Irrespec- 
tive of the enable inputs E P and E T , Da ~Dd signals ap- 
pear on Qa~Qd when load input LOAD is set low and T 
changes from low to high. 

When direct reset Rd is set low, irrespective of other 
inputs, reset occurs asynchronously and Q a ~Qd 
become low. 

Carry output RCO becomes high only when Q a ~Qd 
and Et are high. E P , Ej and RCO are used when counters 
are connected in synchronous cascade connection and 
made an n-bit counter. 



LOGIC DIAGRAM 
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MITSUBISHI ALSTTLs 

M74ALS161AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 1 

Rd 

LOAD 

E t 

E P 

T 

Qa 

Qb 

Qc 

Qd 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

d a 

D b 

D c 

d d 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Inhibit counting 

L 

H 

H 

H 

L 

X 

Inhibit counting 

L* 


Note 1. t : Transition from low to high (positive edge trigger) 

* : RCO, usually low, becomes high when Qa~Qd and Ej are high, i.e., RCO = Qa*Qb*Qc*Qd*Et. 
X • Irrelevant 


TIMING DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0.5— f 7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20—+75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,h 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 




—0.4 

mA 

•oL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°c 
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MITSUBISHI ALSTTLs 

M74ALS161AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, l, c =— 18mA 



-1.5 

V 

V 0 H 

High-level output voltage 

V cc =4- 5V 

l OH =— 0.4mA 

T a — 0 — 70°C 

2.7 

3.4 


V 

T a =— 20 h75°C 

2.6 

3.4 


V OL 

Low-level output voltage 

Vcc=4.5V 

loL=4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

li 

Input current at maximum voltage 

V cc =5. 5V 

V,=7V 

LOAD.T.Et 



0.2 

mA 

Da* Db. D c . Dp, Ep, R 0 



0.1 

IlH 

High-level input current 

V cc =5. 5V 

V,=2. 7V 

LOAD.T.Et 



40 

^ A 

Da. Db, Dc, Dp, Ep, Rp 



20 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

Qa — Qd 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO 

-15 


-70 

Ice 

Supply current 

V C c=5. 5V 


12 

21 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4. 5 — 5. 5V (Note 2) 

C L =50pF 

R U =500Q 



T a =0~70°C 

T a = —20 — 1-750 


Input 

Outputs 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

Qa-Qd 

30 

52 


28 

52 


MHz 

tpLH 

Propagation time 

T 

RCO 

8 

17 

26 

8 

17 

27 

ns 

tpHL 

7 

16 

23 

7 

16 

24 

tpLH 

T 

Q 

0 

1 

< 

o 

4 

8 

15 

4 

8 

16 

ns 

tpHL 

6 

12 

17 

6 

12 

18 

tpLH 

E t 

RCO 

3 

9 

17 

3 

9 

18 

ns 

tpHL 

3 

8 

13 

3 

8 

14 

tpHL 

Rd 

Q 

0 

1 
< 
o 

8 

13 

24 

8 

13 

25 

ns 

tpHL 

Rd 

RCO 

11 

18 

28 

11 

18 

29 

ns 


*: All typical values are at V C c = 5V, Ta = 25°C. 


Note 2: Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V IH — 3. 5V , V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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M74ALS161AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER WITH DIRECT RESET 


TIMING REQUIREMENTS (V C c=4. 5V~5. 5V, C L =50pF, R U =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

t £ 

i=0~70°C 

T a = 

-20~+75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 

3 


17.5 

3 


ns 

tw(TL) 

T “L” 

16.5 

9 


17.5 

9 


tw(R5) 

Rd “L” 

15 

4 


16 

4 


tsu(D) 

Setup time before Tt 

Da Dq 

15 

10 


16 

10 


ns 

tsu(LOAD) 

LOAD “L” 

15 

10 


16 

10 


tsu(E) 

E P , E t 

20 

12 


21 

12 


tsu(R5) 

Rd “H” (inactive) 

1° 

5 

1 

11 

5 


th(D) 


Q 

Q 

l 

< 

O 

0 

-8 


1 

-8 



fh(LOAD) 

Hold time after T T 

LOAD “L” 

0 

-7 


1 

- 7 


ns 

th(E) 


Epi Ex 

0 

-12 


1 

-12 




* : All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 



Rd 


f 


Qa, Qb* Qc, Qd 
RCO 


^w(Rd) 


tsu(Ro) 


/ 


tpHL 


v r 





Note 3: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance. 
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MITSUBISHI ALSTTLs 


M74ALS162AP 

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


DESCRIPTION 

The M74ALS162AP is a semiconductor integrated circuit 
of a synchronous presettable decade counter with a syn- 
chronous reset. 

FEATURES 

• Synchronous reset and load inputs 

• Enable inputs and carry output for cascade 
connection 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T, the 
number of count pulse appears in BCD code on Qa~Qd 
synchronized with the count pulse. Counting occurs as T 
changes from low-level to high-level. 

Preset is synchronized with the count pulse. Irrespec- 
tive of the enable inputs Ep and Et, Da~Dd signals ap- 
pear on Qa~Qd when load input LOAD is set low and T 
changes from low to high. 

When a value greater than 10 is preset, the count will 
be executed as shown in the state diagram. 

When reset R is set low, and T change? from low to 
high, reset occurs synchronously and Q a ~Qd become 
low. 

Carry output RCO becomes high only when Q a ~Qd 
and Ej are high. Ep, Et and RCO are used when counters 
are connected in synchronous cascade connection and 
made a 10 n counter. 



STATE DIAGRAM 













MITSUBISHI ALSTTLs 


M74ALS162AP 

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

R 

LOAD 

E t 

E P 

T 

Qa 

Qb 

Qc 

Qd 

RCO 

L 

X 

X 

X 

t 

L 

L 

L 

L 

L 

H 

L 

L 

X 

■t 

d a 

Db 

D c 

D d 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Inhibit counting 

L 

H 

H 

H 

L 

X 

Inhibit counting 

L* 


Note 1: t : Transition from low to high (positive edge trigger) 

* : RCO, usually low, becomes high when Q A , Qd and Ej are high, i.e., RCO = Q A *Q D # E T . 
X : Irrelevant 


TIMING DIAGRAM 



J SI 



ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 


-0. 5 — P7 

V 

V 0 

Output voltage 

High-level state 

-0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°c 

T stg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V 1L 

Low-level input voltage 



0. 8 

V 

loH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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M74ALS162AP 

FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


ELECTRICAL CHARACTERISTICS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vie 

Input clamp voltage 

V C c=4. 5V, l, c =— 18mA 



-1.5 

V 

Voh 

High-level output voltage 

V CC =4.5V 

1 oh 4mA 

T a =0~70°C 

2.7 

3.4 


V 

T a ==— 20 — h75°C 

2.6 

3.4 


VOL 

Low-level output voltage 

V C c=4. 5V 

loL = 4mA 


0. 25 

0.4 

V 

loL = 8mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V 

V,=7V 

LOAD, T, E t 



0.2 

mA 

D Ai D b , D c , D d . Ep, R 

1 


0.1 

I.H 

High-level input current 

V cc =5. 5V 

V|=2. 7V 

LOAD, T, E t 



40 

t* A 

D a , Db. Dc. Dd, Ep, R 



20 

IlL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

Qa — Qd 

RCO 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

— 15 


-70 

Icc 

Supply current 

V cc =5. 5V 


12 

21 

mA 


* : All typical values are at V c c = 5V, T a = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4.5~5.5V (Note 2) 

C L =50pF 

R L =500Q 



T a =0 — 70°C 

T a = — 20 h75°C 


Input 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Qa~Qd 

30 



28 



MHz 

tpLH 

Propagation time 

T 

RCO 

8 


26 

8 


27 

ns 

tpHL 

7 


' 23 

7 


24 

tpLH 

T 

Qa Qd 

4 


15 

4 


16 

ns 

tpHL 

6 


17 

6 


18 

tpLH 

E t 

RCO 

3 


17 

3 


18 

ns 

tpHL 

3 


13 

3 


14 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit 

INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V,„=3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50O 

(2) C L includes probe and jig capacitance. 
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M74ALS162AP 


FULLY SYNCHRONOUS PRESETTABLE DECADE COUNTER 


TIMING REQUIREMENTS (v cc =4.5v~5.5v,c l =50 P f, r l =sooq) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a — —20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tsu(D) 

Setup time before T T 

Da D d 

15 



16 



ns 

tsu(LOAD) 

LOAD “L” 

15 



16 



tsu(RL) 

R “L” 

15 






tsu(RH) 

R “H” (inactive) 

10 



11 



tsu(E) 

E P , E t 

25 

t 

1 

26 



th(D) 

Hold time after T T 

Q 

Q 

l 

< 

O 

0 



1 



ns 

th(LOAD) 

LOAD “L” 

0 



1 



th(R) 

R “L” 

0 



1 



th(E) 

E P , E t 

0 



1 




* : All typical values are at V C c = 5V, Ta = 25°C. 
t : Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 


tw(TH) t w ( TL ) 






Note 3: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance. 
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MITSUBISHI ALSTTLs 

M74ALS163AP 


V 


FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


DESCRIPTION 

The M74ALS163AP is a semiconductor integrated circuit 
of a synchronous presettable 4-bit binary (hexadecimal) 
counter with a synchronous reset input. 

FEATURES 

• Synchronous reset and load inputs 

• Enable inputs and carry output for cascade 
connection 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T, the 
number of count pulse appears in 4-bit binary code on 
Qa~Qd synchronized with the count pulse. Counting oc- 
curs as T changes from low-level to high-level. 

Preset is synchronized with the count pulse. Irrespec- 
tive of the enable inputs Ep and Ej, Da~D d signals ap- 
pear on Qa~Qd when load input LOAD is set low and T 
changes from low to high. 

When reset R is set low and T changes from low to 
high, reset occurs synchronously and Q a ~Qd become 
low. 

Carry output RCO becomes high only when Q a ~Qd 
and Ej are high. Ep, Ej and RCO are used when counters 
are connected in synchronous cascade connection and 
made an n-bit counter. 


PIN CONFIGURATION (TOP VIEW) 


RESET INPUT R - 
T ■ 
D a ' 
D b 
D c 
D d 

ENABLE INPUT E P - 
GND 


DATA INPUTS 


E 

— 

— V 



TeJ Vcc 

E 

— 

T 

R 

RCO 

— 

15] — RCO 

E 

— 

Da 

Qa 

— 

13 — o A ' 

E 

— 

D b 

Qb 

— 

3- Qb 

E 

— 

D c 

Qc 

— 

1 1 

i 

0 

0 

V 

E 

— 

D d 

Qd 

— 

ij] — *• Qd J 

E 

— 

E P E t 
LOAD 

— 

2oJ ■*— e t 

E 



TZZ 

— 

][] — LOAI 


Outline 16P4 
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M74ALS 1 63 AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


FUNCTION TABLE (Note i> 


Inputs 

Outputs 

R 

LOAD 

UJ 

E P 

T 

Qa 

Qb 

Qc 

Qd 

RCO 

L 

X 

X 

X 

T 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

D a 

D b 

D c 

D d 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Inhibit counting 

L 

H 

H 

H 

L 

X 

Inhibit counting 

L* 


Note1:f : Transition from low to high (positive edge trigger) 

* : RCO, usually low, becomes high when Q A ~Q D and Ej are high, i.e., RCO = Q a *Qb*Qc*Qd*Et. 
X : Irrelevant 


TIMING DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 



—0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

0. 5' ■ Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — H75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

IcH 

High-level output current 

0 


-0.4 

mA 

loL 

Low-level output current 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS163AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, l, c =— 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

l OH =— 0. 4mA 

T a = 0 — 70°C 

2.7 

3.4 


V 

T a =— 20 — h75°C 

2.6 

3.4 


VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

l| 

Input current at maximum voltage 

V cc =5. 5V 

V,==7V 

LOAD, T, E t 



0.2 

mA 

Da, Dg, Dc, Dp, Ep, R 



0. 1 

l,H 

High-level input current 

V cc =5. 5V 

V,=2. 7V 

LOAD, T, E t 



40 

A 

Da, Db, Dc, Dp, E P , R 



20 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

io 

Output current 

Qa Qd 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO 

— 15 


-70 

•cc 

Supply current 

V cc =5. 5V 


12 

21 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5—5. 5V (Note 2) 

C L =50pF 

R l =500Q 



T a =0 — 70°C 

T a — — 20 h75°C 


Input 

Outputs 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

f max 

Maximum clock frequency 

T 

Qa~Qd 

30 



28 



MHz 

tpLH 

Propagation time 

T 

RCO 

8 


26 

8 


27 

ns 

tpHL 

7 


23 

7 


24 

tpLH 

T 

0 

0 

1 
< 

0 

4 


15 

4 


16 

ns 

tpHL 

6 


17 

6 


18 

tpLH 

E t 

RCO 

3 


17 

3 


18 

ns 

tpHL 

3 


13 

3 


14 


(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V, h = 3.5V, V| U =0. 3V 
duty cycle=50% 

Z o =50O 

(2) Cl includes probe and jig capacitance. 


*: All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: Measurement circuit 

INPUT V cc OUTPUT 
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M74ALS163AP 

FULLY SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


TIMING REQUIREMENTS (V cc =4. 5V~5. 5V, C L =50pF, R L =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a — 0 — 70°C 

T a =-20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tsU(D) 

Setup time before T T 

Q 

□ 

l 

< 

Q 

15 



16 



ns 

tsu(LOAD) 

LOAD “L” 

15 



16 



tsu(RL) 

R “L” 

15 



16 



tsU(RH) 

R “H” (inactive) 

10 

— 


11 



tsu(E) 

E P , E t 

25 



26 



th(D) 

Hold time after T t 

Da D d 

0 



1 



ns 

th(LOAD) 

LOAD “L” 

0 



1 



th(R) 

R “L” 

0 



1 



th(E) 

E P , E t 

_Lj 



1 




* : All typical values are at Vcc = 5V, Ta = 25°C 
t : Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 

tw(TH) , t W (TL) 


Qa. Qbi Qc, Qd 
RCO 




tsu( load) 1h( load) 




Note 3: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance. 
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M74ALS240P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS240P is a semiconductor integrated circuit 
consisting of two blocks of buffers with 3-state inverted 
outputs and independent output control for each block. 

FEATURES 

• In-phase output control inputs (IOC, 20C) 

• High fan-out, 3-state output (loi_ = 24mA, Ioh= -15mA) 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When output control input OC is low-level, and if input A 
is low, then output Y is high. If A is high, Y is low. When 
OC is high, Yj~Y 4 are in high-impedance state irrespec- 
tive of the status of A. 

The outputs of all eight buffers can be simultaneous- 
ly controlled by connecting IOC and 20C. The outputs 
can be terminated with a load resistor of not less than 
1330. 

The low-power version of M74ALS240P, the 
M74ALS1240P, is also available. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT 

CONTROL IOC — IT 
INPUT 1 — 


i 

■ 

20 j Vcc 

INPUT lAl — |T 


8 

E 

. OUTPUT 

19] — 20C CONTROL 

INPUT 

OUTPUT 2Y4 «— [7 

S 

R 

Tg] — 1Y) OUTPUT 

INPUT 1A2 — |T 


| 

7] — 2A4 INPUT 

OUTPUT 2Y3 |7 

8S 

R 

Kl 

T 6 | — 1 Y 2 OUTPUT 

INPUT 1A 3 — [7 


0 

7] — 2A3 INPUT 

OUTPUT 2Y2 *— [7 


■ 

SB 

■1 

m] — IY 3 OUTPUT 

INPUT 1A4 — |7 

H 

T3] — 2A2 INPUT 

OUTPUT 2Yi — (7 

B 

K 


7] — IY 4 OUTPUT 

GND [To 

■ 

|gj 

TT] 2Ai INPUT 


Outline 20P4 



FUNCTION TABLE (Note 1) 


Inputs | 

Output 

A 

OC 

Y 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


Notel: Z : High-impedance state 
X : Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 



UNIT S! 
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MITSUBISHI ALSTTLs 


M74ALS240P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0. 5 — 1-7 

V 

Vo 

Output voltage 

High level state or high impedance state 

-0. 5 — +-5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

*OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, l, c = — 18mA 



-1.5 

V 

V 0 H 

High-level output voltage 

V cc — 4. 5V 

Ioh =— 3mA 

2.4 

3.2 


V 

Ioh=~ 15mA 

2.0 



VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =12mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A* A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0 . 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V|=2. 7V 



20 

f 2 A 

•iL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



- 0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


6 

10 

mA 

•cCL 

Supply current, all outputs low 

V CC =5. 5V 


13 

22 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


15 

25 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C 
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M74ALS240P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 2) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0~70°C 

T a = — 20 — h75°C 


Input 

Output 

Min 

* 

CL 

>> 

H 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

Y 

3 

6 

10 

3 

6 

11 

ns 

tpHL 

2 

5.5 

9 

2 

5.5 

10 

tpZH 

Output enable time 

OC 

Y 

5 

10 

15 

5 

10 

16 

ns 

tpZL 

5 

13 

18 

5 

13 

19 

tpHZ 

Output disable time 

oc 

Y 

2 

6 

10 

2 

6 

11 

ns 

tpLZ 

3 

9 

16 

3 

9 

17 


* . All typical values are at Vcc = 5V, Ta = 25°C 


Note 2: Measurement circuit (1 ) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
t r =2ns, tf=2ns 
V ih =3.5V, V 1L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2 ) Cl includes probe and jig capacitance 


INPUT Vcc OUTPUT 9 7 v 



Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpzH 

Open 

tpZL 

Closed 

IpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74ALS241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS241 P is a semiconductor integrated circuit 
consisting of two blocks of buffers with 3-state 
noninverted outputs and independent output control for 
each block. 

FEATURES 

• Complementary output control inputs (IOC, 20C) 

• High fan-out, 3-state output (loi_ = 24mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20- + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When output control input IOC is low-level, and if input 
1 A is low, then output 1Y is low. If 1A is high, 1Y is high. 
When 20C is high and input 2A is low, then output 2Y is 
low, but if 2A is high then 2Y is high. If IOC and 20C are 
high and low respectively, then all outputs are in high- 
impedance state. 

The device can be used as a 4-bit two-way bus driver 
by connecting IOC and 20C, 1A and 2Y, 2A and 1Y 
respectively. The outputs can be terminated with a load 
resistor of not less than 133ft. 

The low-power version of M74ALS241P, the 
M74ALS1241 P, is also available. 


PIN CONFIGURATION (TOP VIEW) 

2oj Vcc 

. OUTPUT 

19J — 200 CONTROL 
— 1 INPUT 

Ts] — 1Y1 OUTPUT 
17] — 2A4 INPUT 

76] — 1 Y2 OUTPUT 

17] — 2 A3 INPUT 

77] - IY 3 OUTPUT 
75] — 2A2 INPUT 

72] -> 1Y4 OUTPUT 
77] — 2Ai INPUT 

Outline 20P4 


OUTPUT , — , 

CONTROL IOC— 1 [ 
INPUT * 

INPUT lAi — [T 
OUTPUT 2Y4 — [T 
INPUT 1A2 — |T 
OUTPUT 2Y3 — 
INPUT IA3 — [T 
OUTPUT 2Y2 — [7 
INPUT IA4 — [¥ 
OUTPUT 2Yi — (7 
GND [7 




<>1 






CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 


M74ALS241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note d 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5-+7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High level state or high impedance state 

-0.5-+5.5 

V 

Topr 

i Operating free-air ambient temperature range 


-20 — f-75 

°c 

T stg 

Storage temperature range 


-65 — H50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-15 

mA 

1oL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V C c=4. 5V, I IC =— 18mA 



-1.5 

V 

VqH 

High-level output voltage 

Vcc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

l 0 H=~15mA 

2.0 



VOL 

Low-level output voltage 

V cc =4.5V 

Iol 2111 12mA 


0. 25 

0.4 

V 

l ou =24mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V 0 — 0. 4V 



-20 

A A 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


9 

15 

mA 

•CCL 

; Supply current, all outputs low 

V cc =5. 5V 


15 

26 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


18 

30 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 
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| Inputs 

Output 

1 A 

IOC 

1 Y 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1: Z : High-impedance state 
X : Irrelevant 


| Inputs | 

Output 

2A 

20C 

2Y 

L 

H 

L 

H 

H 

H 

X 

L 

Z 




















MITSUBISHI ALSTTLs 

M74ALS241P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 2) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a = 0 70°C 

T a = — 20 — h75°C 


Input 

Output 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A 

Y 

3 

7.5 

11 

3 

7.5 

12 

ns 

tpHL 

3 

7 

10 

3 

7 

11 

tpZH 

Output enable time 

IOC 

Y 

7 

13 

21 

7 

13 

22 

ns 

tpZL 

7 

15 

21 

7 

15 

22 

tpHZ 

Output disable time 

IOC 

Y 

2 

7 

13 

2 

7 

14 

ns 

tpLZ 

3 

12 

18 

3 

12 

19 

tpZH 

Output enable time 

20C 

Y 

7 

15 

21 

7 

15 

22 

ns 

tpZL 

7 

17 

21 

7 

17 

22 

tpHZ 

Output disable time 

200 

Y 

2 

9 

13 

2 

9 

14 

ns 

tpLZ 

3 

14 

18 

3 

14 

19 


* All typical values are at V C c = 5V, T a = 25°C 


Note 2: Measurement circuit (1 ) The pulse generator (PG) has the following characteristics 

PRR^IMHz 
t r =2ns, tf=2ns 
V, h =3. 5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 

TIMING DIAGRAM (Reference level = 1.3V) 






Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 
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MITSUBISHI ALSTTLs 


M74ALS242P 


QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS242P is a semiconductor integrated circuit 
consisting of four bus transmitter/receiver circuits with 
3-state inverted outputs. 

FEATURES 

• Two-way transmission or isolation between two 
4-bit data 

• High fan-out (loL = 24mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20- +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state inverted outputs. 

The input/output direction is controlled by OC A b and 
OCba. 

When OCab and OCba are low, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are high, pins B are made t he inp ut pins 
and pins A are made the output pins. When OCab is high 
and OCba is low, both A and B are in the high- 
impedance state and A and B are isolated. The device 
can be used as a latch when OCab is low and OCba is 
high. The outputs can be terminated with a load resistor 
of not less than 133ft. 

The low-power version of M74ALS242P, the 
M74ALS1242P, is also available. 



CIRCUIT SCHEMATIC (EACH BUFFER) 



UNIT. Q 
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MITSUBISHI ALSTTLs 

M74ALS242P 


QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) Note 1: 


j Inputs 

| Input /Output | 

OC AB 

OCba 

A 

B 

H 

H 

O 

1 

L 

H 

* 

* 

H 

L 

Z 

Z 

L 

L 

1 

o 


I : Input pins 

O ■ Output pins (inverted output) 

Z : High-impedance state (A and B are isolated) 

* : In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OC B a and OCab must be equally high or 
equally low.) 

(2) Set OCba high and OCab low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in t his condition, the 
device may be damaged. Change the status of OCba or OC A b before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 

A, B 


-0. 5 — h5. 5 

V 

OCab. OC ba 


-0.5 — h7 

V 

Vo 

Output voltage 

High level state or high impedance state 

— 0. 5 h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°c 

Tstg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

1 OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, l,c= — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

Ioh=— 3mA 

2.4 

3.2 


V 

Ioh == 15mA 

2.0 



Vol 

Low-level output voltage 

V cc =4. 5V 

l OL =12mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

OCab. OCba 

V cc =5. 5V, V,=7V 



0. 1 

mA 

A, B 

V C c'=5. 5V, V,=5. 5V 



0. 1 

IlH 

High-level input current 

(Note 2) 

OCab* OC B a 

V cc =5. 5V, V,=2. 7V 



20 

A A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

OCab* OCba 

V cc =5. 5V, V,=0. 4V 



—0. 1 

mA 

A, B 



-0. 1 

•o 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-30 


— 112 

mA 

ICCH 

Supply current, all outputs high 

V C c=5. 5V 


10 

20 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


14 

26 

mA 

Iccz 

Supply current, all outputs disabled 

V C c=5. 5V 


15 

27 

mA 


* All typical values are at V C c = 5V, Ta = 25°C 

Note 2 For A and B, lm includes off-state high-level output current Iozh 
Note 3* For A and B, ln_ includes off state low-level output current Iqzl 
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M74ALS242P 


QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 4) 

C L =50pF 

Ri=500Q 

R 2 =500Q 



T a == 0 — 70°C 

T a =-20~+75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

B, A 

3 

6.5 

11 

3 

6.5 

12 

ns 

X 

CL 

2 

6 

10 

2 

6 

11 

tpZH 

Output enable time 

OC A b 

B 

4 

11 

18 

4 

11 

19 

ns 

tpZL 

7 

13 

21 

7 

13 

22 

tpHZ 

Output disable time 


B 

2 

6 

14 

2 

6 

15 

ns 

tpLZ 

OCab 

4 

9 

18 

4 

9 

19 

tpZH 

Output enable time 

OC B a 

A 

4 

13 

18 

4 

13 

19 

ns 

tpZL 

7 

15 

21 

7 

15 

22 

tpHZ 

Output disable time 

OCba 

A 

2 

8 

14 

2 

8 

15 

ns 

tpLZ 

4 

11 

18 

4 

11 

19 


* : All typical values are at V C c = 5V, Ta = 25°C. 


Note 4’ Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics- 

PRR^IMHz 
t r =2ns, tf=2ns 
V ih =3.5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

1 PLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) ^ 


k 






B, A (OUTPUT) 

tpHL 

\ 

1 

r~ 


tpLH 
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MITSUBISHI ALSTTLs 


M74ALS243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 

DESCRIPTION 

The M74ALS243P is a semiconductor integrated circuit 
consisting of bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Two-way transmission or isolation between two 4-bit 
data 

• High fan-out (l 0 L=24mA, Ioh = -15mA) 

• Wide operating temperature range (T a = -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by OCab and 
OCba- 

When OCab and OCba are low, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are high, pins B are made the input pins 
and pins A are made the output pins. When OCab is high 
and OCba is low, both A and B are in the high- 
impedance state and A and B are isolated. The device 
can be used as a latch when OCab is low and OCba is 
high. The outputs can be terminated with a load resistor 
of not less than 13311 

The low-power version of M74ALS243P, the 
M74ALS1243P, is also available. 
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MITSUBISHI ALSTTLs 

M74ALS243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 

Input pins 

Output pins (noninverted output) 

High-impedance state (A and B are isolated) 

In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or -B. (OC B a and OCab must be equally high or 
equally low.) 

(2) Set OC B a high and OCab low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in t his condition, the 
device may be damaged. Change the status of OC B a or OC A b before applying 
voltage 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — VI 

V 

V, 

Input voltage 

A, B 


-0.5 — f-5.5 

V 

OCabi OCba 


-0. 5 — VI 

V 

Vo 

Output voltage 

High level state or high impedance state 

-0. 5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — F75 

°C 

T stg 

Storage temperature range 

i 

-65 — 1-150 

°C 


Inputs 

Input /Output 

OCab 

OCba 

A 

B 

H 

H 

O 

1 

L 

H 

* 

* 

H 

L 

2 

2 

L 

L 

1 

O 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

loL 

Low-level output current 

0 


24 

mA 

Topr j 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

Ioh = — 15mA 

2.0 



VOL 

Low-level output voltage 

V cc =4. 5 V 

1 ol = 1 2mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

l| 

Input current at maximum 
voltage 

OC A bi OC B a 

V cc =5. 5V, V|=7V 



0.1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



0.1 

I.H 

High-level input current 

(Note 2) 

OC A b» OCba 

V cc =5. 5V, V|=2. 7V 



20 

M A 

A, B 



20 

IlL 

Low-level input current 

(Note 3) 

OCab. OCba 

V cc =5. 5V, V|=0. 4V 



—0. 1 

mA 

A, B 



—0. 1 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high* 

V cc =5. 5V 


14 

25 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5 V 


17 

30 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


19 

32 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 

Note 2 For A and B, lm includes off-state high-level output current Iozh- 
Note 3: For A and B, Iil includes off state low-level output current Iqzl- 
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M74ALS243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5—5. 5V (Note 4) 

Ri=500Q 

R 2 =500Q 



T a =0-70°C 

T a =-20-+75°C 


Inputs 

Outputs 

Min 

— I 
*< 
“O 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

B, A 

4 

8 

11 

4 

8 

12 

ns 

tpHL 

4 

7.5 

11 

4 

7.5 

12 

tpzH 

Output enable time 

OCab 

B 

7 

13 

20 

7 

13 

21 

ns 

tpZL 

7 

15 

20 

7 

15 

21 

tpHZ 

Output disable time 

OCab 

B 

2 

7 

14 

2 

7 

15 

ns 

tpLZ 

4 

12 

22 

4 

12 

23 

tpZH 

Output enable time 

OCba 

A 

7 

15 

20 

7 

15 

21 

ns 

tpZL 

7 

17 

20 

7 

17 

21 

tpHZ 

Output disable time 

OCba 

A 

2 

9 

14 

2 

9 

15 

ns 

tpLZ 

4 

14 

22 

4 | 

14 

23 


* All typical values are at Vcc = 5V, Ta = 25°C 


Note 4. Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics. 

PRR^IMHz 
tr==2ns , tf=2ns 
V 1 h = 3. 5V, V IL =0. 3V 
duty cycle=5096 
Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

S, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

IPLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) 

1 


B, A (OUTPUT) 



tpLH 




tpHL 
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MITSUBISHI ALSTTLs 

M74ALS244P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS244P is a semiconductor integrated circuit 
consisting of two blocks of buffers with 3-state 
noninverted outputs and independent output control for 
each block. 

FEATURES _ 

• In-phase output control inputs (IOC, 20C) 

• High fan-out, 3-state output (loL=24mA, l 0H = -15mA) 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When output control input OC is low-level, and if input A 
is low, then output Y is low. If A is high, Y is high. When 
OC is high, Y t ~Y 4 are in high-impedance state irrespec- 
tive of the status of A. 

The outputs of all eight buffers can be controlled 
simultaneously by connecting IOC and 20C. The out- 
puts can be terminated with a load resistor of not less 
than 133ft. 

The low-power version of M74ALS244P, the 
M74ALS1244P, is also available. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL IOC -* 
INPUT 

INPUT 1 Ai — 
OUTPUT 2Y4 <— 
INPUT 1A2 
OUTPUT 2Y3 «- 
INPUT IA3 — 
OUTPUT 2Y2 «- 
INPUT 1 A4 — 
OUTPUT 2Yi — 
GND 


Vcc 

OUTPUT 

— 20C CONTROL 

INPUT 

— 1Yl OUTPUT 
«— 2A4 INPUT 
-* 1Y2 OUTPUT 

2A3 INPUT 

— IY3 OUTPUT 
«- 2A2 INPUT 

— IY4 OUTPUT 
<— 2Ai INPUT 



Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

A 

OC 

Y 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1 z High-impedance state 
X Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 



unit a 
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MITSUBISHI ALSTTLs 

M74ALS244P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — f-7 

V 

Vo 

Output voltage 

High level state or high impedance state 

-0. 5 — f 5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65 — H50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, l,c= — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

Ioh= — 15mA 

2.0 



Vol 

Low-level output voltage 

V cc =4. 5 V 

Iol = 1 2mA 


0. 25 

0.4 

V 

loL = 24mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A 4 A 

•OZL 

Off-state low-level output current 

V C c=5. 5V, V o =0. 4V 



-20 

A 4 A 

1, 

Input current at maximum voltage 

V CC =5.5V, V,=7V 



0. 1 

mA 

l|H 

High-level input current 

V C c=5. 5V, V,=2. 7 V 



20 

A* A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


9 

15 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

26 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


18 

30 

mA 


* . All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS244P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 



* : All typical values are at Vcc = 5V, Ta = 25°C. 



TIMING DIAGRAM (Reference level = 1.3V) 









MITSUBISHI ALSTTLs 


M74ALS245P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS245P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (l 0 L = 24mA, l 0H = -15mA) 

• Wide operating temperature range (T a = -20- + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 
When OC is high, both A and B are in the high- 
impedance state and A and B are isolated. 

This device is identical in all respects except for its 
name to the M74ALS645P. 

The low-power version of M74ALS245P, the 
M 74 A LSI 245 P, is also available. 


PIN CONFIGURATION (TOP VIEW) 

Vcc 

a > - HI 

A2 “ Q3- rC M b S -m ~ 8 ') 


DATA 

DIRECTION 
CONTROL DIR 
INPUT 


INPUTS/ 

OUTPUTS 


OUTPUT 

OC CONTROL 
INPUT 


:5i= 


- 8 2 

A4 — iH ” b 3 

as *► E~ r#— =v r| ^ ^ 1 ** 84 

a 6 - 


B5 

a 8 L^ | j-Tg] B 7 


A7 ^E-T^T 

u 

GND [To 


hTT] B 8 . 


, OUTPUTS/ 
f INPUTS 


Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input/Output | 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1: I : Input pins 

O : Output pins (noninverted output) 

Z : High-impedance state (A and B are isolated) 
X : Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 

A, B 


-0. 5~+5. 5 

V 

DIR, OC 


-0.5 — h7 

V 

V 0 

Output voltage 

High level state or high impedance state 

—0. 5~+5. 5 

V 

Topr 

Operating free-air ambient temperature range 


— 20~+75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

V C c 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, l,c=— 18mA 



— 1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

Ioh= — 15mA 

2.0 



V 0 L 

Low-level output voltage 

V C c=4. 5V 

1 ol = 1 2mA 


0. 25 

0.4 

V 

loi_ == 24mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

DIR, OC 

V cc =5- 5V, V,=7V 



0.1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



0.1 

1 1 H 

High-level input current 

(Note 2) 

DIR, OC 

V cc =5. 5V, V,=2. 7 V 



20 

f 1 A 

A, B 



20 

l|L 

Low-level input current 

(Note 3) 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0.1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


30 

45 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


36 

55 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


38 

58 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C 


Note 2. For A and B, l| H includes off-state high-level output current Iozh 
Note 3: For A and B, Iil includes off state low-level output current Iqzl 
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M74ALS245P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 



* All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4: Measurement circuit 

INPUT V cc OUTPUT ? 7V 



(1 ) The pulse generator (PG) has the following characteristics- 

PRR^IMHz 
tr=2ns, tf=2ns 
V 1H =3. 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 



TIMING DIAGRAM (Reference level = 1.3V) 
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M74ALS299P 


8-BIT UNIVERSAL SHIFT/STORAGE REGISTER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS299P is a semiconductor integrated circuit 
of an 8-bit serial/parallel input-serial/parallel output shift 
register with 3-state outputs and a direct reset input. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel 
output 

• Right shift and left shift functions 

• Possible expansion of bit number 

• 3-state outputs 

• Common pins for parallel input and output 

• Direct reset input 

• Wide operating temperature range (T a = -20~ +75°C) 


APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


FUNCTIONAL DESCRIPTION 

The operational modes listed below can be selected by 
combining the mode control inputs M/Cj and M/C 2 . 

(1) Load W\IC{. High; M/C 2 : High 

(2) Right shift M/C,: High; M/C 2 : Low 

(3) Left shift M/C^ Low; M/C 2 : High 

(4) Clock inhibited M/C^ Low; M/C 2 : Low 

With load, the 8-bit parallel data applied to inputs/out- 
puts D 0 /Q 0 ~ D 7 /Q 7 are stored in each of the flip-flops 
when the clock input T changes from low to high. 

With right shift, when the serial datum is applied to 
the right shift data input Dsr, one bit shift is made from 
D 0 /Q 0 to D 7 /Q 7 every time the clock input T changes from 
low to high. 


PIN CONFIGURATION (TOP VIEW) 


MODE 

M/Ci — (T 



gg V C c 


INPUT 


~i._ 


OUTPUT 

ocl— (T 


M/C, 

m/c 2 

— 

T9|-M/C 2 mode control 

CONTROL 

INPUTS 

. oci— [3 

OC 

Dsl 

— 

TSI *_ n LEFT SHIFT 

13 UsL DATA INPUT 


d 6 /Q 6 ~[T 


° 6 / Q'7 
06 

— 

T3|_*nS CASCADE 

111 U 7 OUTPUT 

INPUTS/ 

OUTPUTS 

D 4 /Q 4 (T 


D 4/ D 7/ 
Q 4 07 

— 

]6)-D7/Q7> 



D 2 /Q 2--1 6 


°2/ d 5/ 
02 05 

— 

2 H*^d 5 /q 5 

, INPUTS/ 


Do/Qo~[T 


Do/ Djy 

Qo q 3 

— 

14 ] *-» D 3 /Q 3 

OUTPUTS 

CASCADE cr- 

OUTPUT Q 0«-[j8 


Q'o °'/ 

Q. 

— 

nJ^Di/Q! , 


DIRECT __ . 

RESET R d — |9 
INPUT 1 — 

— 

Rd t 
Dsr 

— 

J2|— T CLOCK INPUT 


GND [To 



771 RIGHT SHIFT 




— J SR DATA INPUT 



Outline 20P4 




With left shift, when the serial datum is applied to the 
left shift data input D S l, one bit shift is made from D 7 /Q 7 
to D 0 /Q 0 every time the clock input T changes from low 
to high. 

With clock inhibit, status of the flip-flops does not 
change since the clock pulses are inhibited from being 
applied to the flip-flops. (Reset possible) 

When one or both of OC^ and OC 2 are set high, all 
D 0 /Q 0 ~D 7 /Q 7 outputs are in the high-impedance state 
“Z”. Load, shift and reset occur as normal in this situa- 
tion. Changes on the status of OCj and OC 2 do not af- 
fect the content of the flip-flops. 

When Rd is set low, all the flip-flops are low irrespec- 
tive of the status of the other inputs. 


LOGIC DIAGRAM 
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8-BIT UNIVERSAL SHIFT/STORAGE REGISTER WITH 3-STATE OUTPUT 


Cascade outputs Q' 0 and 0' 7 are used for expansion A device, the M74ALS323P featuring a synchronous 
of the bit numbers. Reference should be made to the ap- reset input, is also available, 
plication example. 


FUNCTION TABLE (Note 1) 


Operational 

mode 

Inputs 

Inputs / Outputs 

Outputs | 

Rd 

T 

M/C, 

m/c 2 

CsR 

Dsl 

oci* 

OC 2 * 

O 

O 

0 

Q 

Di/Q, 

D2/Q2 

D3/Q3 

D4/ Q4 

d 5 /q 5 

d 6 /q 6 

d 7 /q 7 

Q'o 

Q ' 7 

Direct reset 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

L 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

H 

H 

X 

X 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

Right shift 

H 

t 

H 

L 

L 

X 

L 

L 

L 

Qo° 

Qi° 

Q2 0 

q 3 ° 

04 ° 

Q5 0 

Qe° 

L 

Qe° 

H 

r 

H 

L 

H 

X 

L 

L 

H 

Qo° 

Qi° 

Q 2 ° 

q 3 ° 

Q 4 ° 

q 5 ° 

q 6 ° 

H 

Oe° 

Left shift 

H 

t 

L 

H 

X 

L 

L 

L 

Qi° 

Q2 0 

Q3 0 

Q4 0 

q 5 ° 

Qe° 

q 7 ° 

L 

Qi° 

L 

H 

t 

L 

H 

X 

H 

L 

L 

Q,° 

Q2 0 

q 3 ° 

Q4 0 

Q5 0 

Qe° 

q 7 ° 

H 

Qi° 

H 

Load 

H 

t 

H 

H 

X 

X 

X 

X 

Do 

D, 

d 2 

d 3 

d 4 

d 5 

d 6 

d 7 

Do 

d 7 

Clock 

inhibited 

H 

X 

L 

L 

X 

X 

L 

L 

Qo° 

Qi° 

q 2 ° 

QS° 

Q4 0 

q 5 ° 

q 6 ° 

q 7 ° 

Qo° 

q 7 ° 

H 

L 

X 

X 

X 

X 

L 

L 

Qo° 

Q,° 

q 2 ° 

OS 0 

Q4 0 

Qs° 

Qs 0 

q 7 ° 

Qo° 

q 7 ° 


Note 1.Q n ° Level of Q before the indicated steady-state input conditions were established 
X Irrelevant 

t . Transition from low to high (positive edge trigger) 

D n D 0 /Q 0 ~ D 7 /Q 7 function as inputs, and Q'„ and Q' 7 become the same status as D 0 and D 7 respectively. 

* ’ When one or both of OCi and OC 2 are set high, all D 0 /Qo~D 7 /Q 7 outputs are put in the high-impedance state “Z”. Load, shift 
and reset operations occur normally in this situation 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5—+7 

V 

V, 

Input voltage 

Do/ Qo — D 7 / Q 7 


-0.5 — 1-5.5 

V 

Other inputs 


-0.5-+7 

Vo 

Output voltage 

Do/ Q o~D 7 / Q 7 

High-level state or high-impedance state 

-0.5 — h5. 5 

V 

Q'o. Q' 7 

High-level state 

-0. 5~V CC 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

V C c 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

D 0 / Qo — D 7 /Q 7 

0 


-2.6 

mA 

Qo . Q 7 

0 


-0.4 

mA 

loL 

Low-level output current 

Do/ Qo D 7 /Q 7 

0 


24 

mA 

Qo 1 Q 7 

0 


8 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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8-BIT UNIVERSAL SHIFT/STORAGE REGISTER WITH 3-STATE OUTPUT 


ELECTRICAL CHARACTERISTICS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c=4.5V, l )C =— 18mA 



— 1.5 

V 

X 

0 

> 

High-level output voltage 

Q'o, Q '7 

V cc =4. 5V 

Ioh = 400 /j. A 

T a =0 — 70°C 

2.7 

3.4 


V 

T a = — 20 — h75°C 

2.6 

3.4 


Do/ Qo~ D 7 / Q 7 

V cc =4. 5V, I 0 h=-2. 6mA 

2.4 

3.2 


VoL 

Low-level output voltage 

Q'o. Q '7 

V CC =4.5V 

Iol — 4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

Do/ Qo — D 7 / Q 7 

V cc =4. 5V 

1 ol^ 1 2mA 


0. 25 

0.4 

V 

loL~24mA 


0. 35 

0.5 

l| 

Input current at maximum 
voltage 

Do/ Qo — ' D 7 / Q 7 

V cc =5. 5V, V,=5. 5V 



0. 1 

mA 

Other inputs 

V cc =5. 5V, V,=7V 



0. 1 

mA 

l,H 

High-level input current (Note 2) 

Vcc=5. 5 V, V,=2. 7 V 



20 

f* A 

1 1 L 

Low-level input current (Note 3) 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

Q'o, Q' 7 

V C c=5. 5V, V 0 = 2. 25V 

-15 


-70 

mA 

Do/Qo — D 7 /Q 7 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high- 

V CC =5.5V 


15 

28 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


22 

38 

mA 

Iccz 

Supply current, outputs disabled 

V cc =5. 5 V 


23 

40 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 

Note 2. For D 0 /Qo~D 7 /Q 7) l m includes off-state high-level output current Iozh- 
Note 3: For D 0 /Qo~D 7 /Q 7 , l| L includes off-state low-level output current Iozl- 

SWITCHING CHARACTERISTICS 






Test conditions/Limits 







V CC = 

4. 5—5. 5V 


(Note 4) 







C L =50pF 





Symbol 

Parameter 




Ri=500Q 




Unit 






R 2 =500Q 









T; 

j=0 — 70°C 

T a = 

-20~+75°C 




Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 


fmax 

Maximum clock frequency 



30 

37 


28 

37 


MHz 

tpLH 


T 

Do/^ Qo 

4 

7 

13 

4 

7 

14 

ns 

tpHL 


d 7 /q 7 

7 

13 

19 

7 

13 

20 

tpLH 



O 

o' 

o 

5 

9 

15 

5 

9 

16 

ns 

tpHL 

Propagation time 


8 

14 

18 

8 

14 

19 

tpHL 


Rd 

Do-/ Qo 

D7/Q7 

6 

14 

22 

6 

14 

23 

ns 




O 

o' 

D 

Vi' 

6 

15 

22 

6 

15 

23 


tpZH 


oci 

Do/ Qo 

6 

9 

16 

6 

9 

17 

ns 

tpZL 

Output enable time 

oc^ 

d 7 /q 7 

8 

13 

22 

8 

13 

23 

tpZH 

M/Ci 

Do/ Qo 

7 

10 

17 

7 

10 

18 

ns 

tpZL 


m/c 2 

d 7 / q 7 

8 

13 

22 

8 

13 

23 

tpHZ 


oci 

Do/ Qo 

1 

5 

8 

1 

5 

9 

ns 

tpLZ 

Output disable time 

OC 2 

d 7 /q 7 

2 

6 

15 

2 

6 

16 

tpHZ 

M/Ci 

Do/ Qo 

1 

5 

16 

1 

5 

13 

ns 

tpLZ 


m/c 2 

d 7 /q 7 

2 

5 

15 

2 

5 

16 


* : All typical values are at Vcc = 5V, T a = 25°C 
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Note 4: Measurement circuit 


INPUT V cc OUTPUT n 7V 



(1 ) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
t r =2ns, tf=2ns 
V, h = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

IPZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS ( V C c=4. 5V—5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a = — 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16. 5 

8 


17.5 

8 


ns 

tw(TL) 

T “L” 

16.5 

11 


17.5 

11 


tw(RB) 

“L” 

10 

5 


11 

5 


tsu(M/C) 

Setup time before T T 

M/ Ci, M/C 2 

20 

13 


21 

13 


ns 

tsu(DH) 

Dsri D S l. Do/ Qo~D 7 / Q 7 “H” 

16 

9 


17 

9 


tsU(DL) 

Dsr> Dsl, Do/ Qo~D 7 / Q 7 “L” 

6 

3 


7 

3 


t S u(R5) 

R d “H” (inactive) 

15 

8 


16 

8 


th(M/C) 

Hold time after T T 

M/C u M/C 2 

0 

-8 


1 

-8 


ns 

th(D) 

Dsr< D SLi Dq/ Qo~D 7 / Q 7 

0 

-1 


1 

-1 



* : All typical values are at Vcc = 5V, Ta = 25°C. 
t Transition from low to high (positive edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 





Note 5: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance 
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APPLICATION EXAMPLE 

The figure below shows the configuration of a 16-bit shift register using two M74ALS299P devices. 

Similarly, an 8n-bit shift register can be configured with n ICs. 
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8-BIT UNIVERSAL SHIFT/STORAGE REGISTER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS323P is a semiconductor integrated circuit 
of an 8-bit serial/parallel input-serial/parallel output shift 
register with 3-state outputs and a synchronous reset 
input. 

FEATURES 

• Synchronous serial/parallel input-serial/parallel 
output 

® Right shift and left shift functions 

• Possible expansion of bit number 

• 3-state outputs 

• Common pins for parallel input and output 

• Synchronous reset input 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


MODE . 

CONTROL M/ Ci — » fl 
INPUT 



20) V cc 



1 


OUTPUT 

CONTROL 

ocj — [7 

[so 

M/C| 

M/C2 

OC 

— 

Tq| — M /Po M0DE C0NTR0L 
121 M/C 2 INPUT 

Tol „ r-, LEFT SHIFT 

13 Dsl DATA INPUT 

INPUTS 

[ oc 2 — [T 


Dsl 

— 


D6/Q6 ^ \± 


O 

o<‘ 

q 

— 

T7I-.Q7 CASCADE 

13 u 7 OUTPUT 

INPUTS/ 

OUTPUTS 

D4/Q4 — [T 
D2/Q2 QT 
[ D 0 /Q 0 -\7 


D y D 7/ 
O4 Q 7 

d 2/ d v 

02 Qb 

DO/ Djy 

Qo q 3 

— 

2®J D7/Q7 ■ 

B-D 5 /Q 5 
T 4 J —►D3/Q3 

INPUTS/ 

' OUTPUTS 

CASCADE 

OUTPUT 

Q'O — [][ 


Q'o D V 
Q, 

— 

T3| — Di/Qi 


SYNCHRONOUS - rr 

RESET INPUT H LI 

— 

Rd t 

Dsr 

— 

3 *~ T CLOCK INPUT 


GND (To 



Til RIGHT SHIFT 




-U- Dsr data input 



Outline 20P4 




FUNCTIONAL DESCRIPTION 

The operational modes listed below can be selected by 
combining the mode control inputs M/^ and M/C 2 . 

(1) Load M/Cji High; M/C 2 : High 

(2) Right shift M/Cj.- High; M/C 2 : Low 

(3) Left shift M/Cj.- Low; M/C 2 : High 

(4) Clock inhibited M/C^ Low; M/C 2 : Low 

With load, the 8-bit parallel data applied to inputs/out- 
puts D 0 /Q 0 ~D 7 /Q 7 are stored in each of the flip-flops 
when the clock input T changes from low to high. 

With right shift, when the serial datum is applied to 
the right shift data input D S r, one bit shift is made from 
D 0 /Q 0 to D 7 /Q 7 every time the clock input T changes from 
low to high. 


With left shift, when the serial datum is applied to the 
left shift data input Dsl, one bit shift is made from D 7 /Q 7 
to D 0 /Q 0 every time the clock input T changes from low to 
high. 

With clock inhibited, status of the flip-flops does not 
change since the clock pulses are inhibited from being 
applied to the flip-flops. (Reset possible.) 

When one or both of OC^ and OC 2 are set high, all 
D 0 /Q 0 ~D 7 /Q 7 outputs are in the high-impedance state 
“Z”. Load, shift and reset occur as normal in this situa- 
tion. Changes on the status of OC t and OC 2 do not af- 
fect the content of the flip-flops. 

When R is set low and T changes from low to high, all 


LOGIC DIAGRAM 

M/C 2 M/Ct Vcc 
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the flip-flops are set low irrespective of the status of the plication example. 

other inputs. A device, the M74ALS299P featuring an asyn- 

Cascade outputs Q' 0 and Q' 7 are used for expansion chronous reset input, is also available, 
of the bit numbers. Reference should be made to the ap- 


FUNCTION TABLE (Note 1) 


Operational 

mode 

Inputs 

Inputs / Outputs 

Outputs 

R 

T 

M/C, 

m/c 2 

Dsn 

Dsl 

oc/ 

OC~ 2 * 

O 

0 

□ 

D,/Q, 

D 2 / Q2 

D3/Q3 

O 

O 

0 

0 

0 

Q 

D7/Q7 

Q'o 

Q '7 

Direct reset 

L 

t 

L 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

t 

X 

L 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

t 

H 

H 

X 

X 

L 

L 

X 

x 

X 

x 

X 

X 

X 

X 

L 

L 

Right shift 

H 

r 

H 

L 

L 

X 

L 

L 

L 

Qo° 

Qi° 

Q 2 ° 

q 3 ° 

Q4 0 

Q5 0 

Qe 0 

L 

Qe 0 

H 

t 

H 

L 

H 

X 

L 

L 

H 

Qo° 

Qi° 

Q 2 ° 

q 3 ° 

Q4 0 

Q5 0 

Qe° 

H 

q 6 ° 

Left shift 

H 

t 

L 

H 

X 

L 

L 

L 

Qi° 

Q2 0 

q 3 ° 

04° 

q 5 ° 

Qe 0 

Q7 0 

L 

Qi° 

L 

H 

t 

L 

H 

X 

H 

L 

L 

Q,° 

Q2 0 

Q3 0 

Q4 0 

Q5 0 

q 6 ° 

q 7 ° 

H 

Q,° 

H 

Load 

H 

t 

H 

H 

X 

X 

X 

X 

Do 

D, 

d 2 

d 3 

d 4 

D 5 

d 6 

d 7 

Do 

d 7 

Clock 

inhibited 

H 

X 

L 

L 

X 

nr" 

L 

L 

Qo° 

Qi° 

Q2 0 

Q3 0 

Q4 0 

Q 5 ° 

q 6 ° 

Q7 0 

Qo° 

Q 7 ° 

H 

L 

X 

i_Z_ 

X 

lJ1_ 

L 

L 

Qo° 

Q,° 

Q2 0 

Q 3 ° 

Q4 0 

q 5 ° 

Qe° 

Q7 0 

Qo° 

Q 7 ° 


Note 1:Q n °: Level of Q before the indicated steady-state input conditions were established 
X : Irrelevant 

t : Transition from low to high (positive edge trigger) 

D n : D 0 /Q 0 ~ D 7 /Q 7 function as inputs, and Q' 0 and Q' 7 become the same status as D 0 and D7 respectively. 

* • When one or both of OCi and OC2 are set high, all Do/Qo~D 7 /Q 7 outputs are put in the high-impedance state “Z”. Parallel read, 
shift and reset operations occur normally in this situation 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

V C c 

Supply voltage 


-0.5-+7 

V 

v, 

Input voltage 

Do/ Qo — D 7 / Q 7 


-0. 5 — h5. 5 

V 

Other inputs 


-0. 5 — f-7 

Vo 

Output voltage 

Do/ Qo — D 7 / Q 7 

High-level state or high-impedance state 

-0. 5~+5. 5 

V 

Q'o. Q' 7 

High-level state 

-0. 5 — V cc 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65-+150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

V C c 

Supply voltage 

4. 5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V 1U 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

Do/ Qo~ D 7 /Q 7 

0 


-2.6 

mA 

Q'o. Q> 

0 


—0.4 

mA 

IoL 

Low-level output current 

Do/ Qa^D-?/ Q 7 

0 


24 

mA 

Q'o. Q' 7 

0 


8 

mA 

Topr 

Operating free-air’ambient temperature range 

-20 


+75 

°C 
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ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V CC =4.5V, l, c = — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

6 

6 

° 

V cc =4. 5V 

Ioh = 400 n A 

T a = 0 — 70°C 

2.7 

3.4 


V 

T a =-20~+75°C 

2.6 

3.4 


Do/ Qo' — D 7 / Q 7 

V C c=4. 5V, I oh =- 2. 6mA 

2. 4 

3.2 


VOL 

Low-level output voltage 

q 

q 

V cc =4. 5V 

l 0 L = 4mA 


0. 25 

0.4 

V 

l 0 L=8mA 


0. 35 

0.5 

Do/ Qo~ D 7 / Q 7 

V cc =4. 5 V 

loL=12mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

ll 

Input current at maximum 
voltage 

Do/ Qo — ' D 7 / Q 7 

V C c=5. 5V, V|=5. 5V 



0. 1 

mA 

Other inputs 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current (Note 2) 

Vcc=5. 5V, V,=2. 7V 



20 

M A 

i|L 

Low-level input current (Note 3) 

V cc =5. 5V, V|=0. 4V 



-0.2 

mA 

lo 

Output current 

q 

Q 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

D 0 /Qo — D 7 /Q 7 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


15 

28 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


22 

38 

mA 

Iccz 

Supply current, outputs disabled 

V cc =5. 5V 


23 

40 

mA 


* . All typical values are at Vcc = 5V, T a = 25°C. 

Note 2: For D 0 /Qo~D 7 /Q 7 , l| H includes off-state high-level output current Iozh- 
Note 3: For D 0 /Qo~D 7 /Q 7 , l| L includes off-state low-level output current Iqzl- 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5—5. 5V (Note 4) 

C L =50pF 

R,=500D 

R 2 =500Q 



T a =0 — 70°C 

T a — — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

*max 

Maximum clock frequency 



30 

37 


28 

37 


MHz 

tpLH 

Propagation time 

T 

Do/ Qo 

o 7 1 / q 7 

4 

7 

13 

4 

7 

14 

ns 

tpHL 

7 

13 

19 

7 

13 

20 

tpLH 

T 


5 

9 

15 

5 

9 

16 

ns 

tpHL 

Q o — Q 7 

8 

14 

18 

8 

14 

19 

tpZH 

Output enable time 

ocT 

oc 2 

Do/ Qo 

D 7 j^Q 7 

6 

9 

16 

6 

9 

17 

ns 

tpZL 

8 

13 

22 

8 

13 

23 

tpZH 

M/C, 

m/c 2 

Do/ Qo 

D 7 /Q 7 

7 

10 

17 

7 

10 

18 

ns 

tpZL 

8 

13 

22 

8 

13 

23 

tpHZ 

Output disable time 

oci 

oc^ 

Do/ Qo 

d 7 /q 7 

1 

5 

8 

1 

5 

9 

ns 

tpLZ 

2 

6 

15 

2 

6 

16 

tpHZ 

M/C, 

m/c 2 

Do,/ Qo 

D 7 /Q 7 

1 

5 

12 

i 

5 

13 

ns 

tpLZ 

2 

5 

15 

2 

5 

16 


*: All typical values are at Vcc = 5 V, Ta = 25°C. 
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Note 4: Measurement circuit 


(1 ) The pulse generator (PG) has the following characteristics: 



PRR^IMHz 
t r =2ns, tf=2ns 
V 1H =3. 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5V~5. 5V, C L =50pF, R 2 =5000 ) 


Symbol 

Parameter 

Limits 

Unit 

T ( 

a =0 — 70°C 

T a = 

-20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 

8 


17.5 

8 


ns 

tw(TL) 

T “L” 

16.5 

11 


17.5 

11 


tsu(M/C) 

Setpu time before T t 

M/C,, M/C 2 

20 

13 


21 

13 


ns 

tsu(DH) 

Dsr, Dsl* Do/ Qo~D 7 / Q 7 "H" 

16 

9 


17 

9 


tsu(DL) 

Dsr. D S l. Dq/ Qo~D 7 / Q 7 “L” 

6 

3 


' 7 

3 


tsu(RH) 

R “H” (inactive) 

16 

11 


17 

11 


Uu(RL) 

R “L” (active) 

20 

12 


21 

12 


th(M/C) 


M/Cn M/C 2 * 

0 

-8 


1 

-8 



th(D) 

Hold time after T t 

Dsr. Dsr, Do/ Qo~D 7 / Q 7 

0 

-1 


1 

-1 


ns 

th(RL) 

i 

R “L” 

0 

-10 


1 

-10 




*: All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high (positive edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 


tsu(M/C) th(M/C) t S u(M/C) th(M/C) 


-wwr 

l 




th(D), 

th(RL 

/ 



D S r , Dsl \ \ \ \ tsu(RL) 

s \\\U 

'Him 

th(p)^ \ \ 

i 

1 , i . tw(TL) l#U(RH 1 ) , 

r W(th) ^ ~j 

( 

Q o. Q'7 

n 

tpHL 


JT 


fc=i| 

tpLH 


Note 5: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance. 
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APPLICATION EXAMPLE 

The figure below shows the configuration of a 16-bit shift register using two M74ALS323P devices. 

Similarly, an 8n-bit shift register can be configured with n ICs. 
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SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS560AP is a semiconductor integrated circuit 
of a synchronous decade counter with 3-state outputs 
which has direct/synchronous reset and direct/syn- 
chronous preset inputs. 

FEATURES 

• High fan-out (Q a ~Qd'. loL = 24mA, I 0 h= -2.6mA) 

• Direct and synchronous reset inputs 

• Direct and synchronous load inputs 

• Output control input (OC) 

• Enable inputs and carry outputs for cascade 
connection 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T and 
enable inputs Ep and Et, reset inputs Rd and R, and load 
inputs ALOAD and SLOAD are all high, the number of 
count pulses appears in BCD code on the outputs 
Qa~Qd synchronized with the count pulse. Counting oc- 
curs when T changes from low to high. 

When direct load input ALOAD is set low, asyn- 
chronous preset occurs and the signals applied to data 
inputs Da~Dd appear on outputs Qa~Qd- When load in- 
put SLOAD is set low and T changes from low to high, 
synchronous preset occurs and the signals on D a ~Dd 
appear on Q a ~Qd. The status of E P and E T does not af- 
fect preset operation. When the counter is set to a 
numerical value of 10 or more, the counting proceeds in 


PIN CONFIGURATION (TOP VIEW) 


DIRECT 

LOAD ALOAD 
INPUT 

CLOCK INPUT T 
D a 


DATA INPUTS < 


D b - 
D c ' 

D d - 

[COUNT ENABLE p. 

INPUT tp 
DIRECT RESET — 
INPUT 

RESET INPUT R 

GND 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


ALOAD 

T RCO 

D a 

CCO 

D b 

OC 

D c 

Qa 

Dd 

Qb 

E P 

Qc 

Rd 

Qd 

R E t 

SLOAD 


E 

m- 

E- 

hi 

E 

E 

1 

E 

E 


RCO 


CCC£ 


RIPPLE CARRY 
OUTPUT 

■-.CLOCKED 
“CARRYOUTPUT| 
— OUTPUT 
OC CONTROL 
| INPUT 
Q, 


Qb 

Qc 

Qd 


COUNT 

tT ENABLE INPUT 


• LOAD 
INPUT 


Outline 20P4 


accordance with the state diagram. 

When direct reset Rd is set low, irrespective of other 
inputs, asynchronous reset occurs and Qa~Qd, RCO 
and CCO become low. When reset R is low and T 
changes from low to high, reset operation occurs syn- 
chronously and Qa~Qd, RCO and CCO become low. 

When output control input OC is set high, outputs 
Qa~Qd are in high-impedance state. Even in this case, 
operations such as counting, preset and reset are 
possible. 

Carry output RCO is high when Et, Qa and Qd are 
high. Carry output CCO becomes high only when RCO, 
Ep and Et are high and T is low. CCO is free from the glit- 
ches due to the propagation time dispersion in the inter- 
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nal gates. made a 10 n counter. Usually, either RCO ro CCO may be 

Ep, Ej, RCO and CCO are used when counters are connected to E T of the next device. However, use RCO 
connected in synchronous cascade connection and for high-speed operation. Since CCO changes after T is 
FUNCTION TABLE (Note i) set low > cco cannot follow high-speed counting. 


Operational mode 

Inputs 

Outputs 

OC* 

Rd 

ALOAD 

R 

SLOAD 

E t 

E P 

T 

Qa 

Qb 

Qc 

Qd 

Output “ Z " (Qa~Qd) 

H 

X 

X 

X 

X 

X 

X 

X 

z 

Z 

z 

z 

Direct reset 

•- 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Direct load 

L 

H 

L 

X 

X 

X 

X 

X 

D a 

D b 

D c 

Do 

Synchronous reset 

L 

H 

H 

L 

X 

X 

X 

r 

L 

L 

L 

L 

Synchronous load 

L 

H 

H 

H 

L 

X 

X 

r 

D a 

D b 

D c 

D d 

Count 

L 

H 

H 

H 

H 

H 

H 

r 


Count 

(decimal) 

Inhibit counting 

L 

H 

H 

H 

H 

L 

X 

X 

°L 

Qb 

Qc 

0 

Oo 

L 

H 

H 

H 

H 

X 

L 

X 

o < 

O 

Qb 

Qc 

Qd | 


Note 1: X : Irrelevant 

Z : High-impedance state 

t • Transition from low to high (positive edge trigger) 

Qa ~Qd Level of Qa~Qd before the indicated steady-state input conditions were established 

# The setting of input OC does not affect the operation of reset, load, count and count inhibit 
However, data appear at Q a ~Qd only when OC is low 


RCO FUNCTION TABLE 


Input 

Outputs (internal signal) ] 

Output 

E t 

Qa 

Qb 

Qc 

Qd 

RCO 

H 

H 

X 

X 

H 

H 

H 

L 

X 

X 

X 

L 

H 

X 

X 

X 

L 

L 

L 

X 

X 

X 

X 

L 


CCO FUNCTION TABLE (Note 2) 


j Inputs 

Output 

E t 

E P 

RCO* 

T 

CCO 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

H 

H 

H 

IS 

XL 


TIMING DIAGRAM 


Note 2:*. RCO is an output, but also an internal signal 

generated as shown in the function table on the 
left. 


Rd 


! 1T£ 


Et 


I I 

ri-f-Tr 

L_l ' j._ 


-t — r 
-i — i — ' — r- 


L_± L-j I I I I 



11 ii ; i ' it 

Qd ! i I r 

1 

i i 1 l 

r j i 

i i 1 j 

RCO | ! i j 

1 — 1 

i i i — i 

High-impedance j 

cco ||! 

n 

i j n__ 

i 

I 

ii M — 

9 0 1 

1 ]7 8 9 0 

1 (2) (3) (4) 5 i | 

H-* H 


RESET ' PRESET 


COUNT 


COUNT 


INHIBIT COUNTING 


RESET PRESET 


STATE DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — VI 

V 

V, 

Input voltage 


-0. 5 — f-7 

V 

V 0 

Output voltage 

0 

0 

l 

< 

0 

High-level state or high-impedance state 

-0. 5 — h5. 5 

V 

RCO, CCO 

High-level state 

0. 5~V C c 

T opr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 

0 

1 

< 

o 

0 


-2.6 

mA 

RCO, CCO 

0 


-0.4 

•oL 

Low-level output current 

0 

0 

1 
< 

o 

0 


24 

mA 

RCO, CCO 

0 


8 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V C c=4. 5V, l lc =-18mA 



-1.5 

V 

V 0 H 

High-level output voltage 

Qa~Qd 

V cc =4. 5V 

1 oh — 2. 6mA 

2.4 

3.2 


V 

RCO, CCO 

Ioh — 

-0.4mA 

T a =0 — 70°C 

2.7 

- 3.4 


T a =-20 — h75°C 

2.6 

3.4 


VoL 

Low-level output voltage 

0 

0 

1 

< 

o 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

RCO, CCO 

V cc =4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

•OZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A A 

•OZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A A 

l| 

Input current at maximum 
voltage 

E t . E P 

V C c=5. 5V, V,=7V 



0.2 

mA 

Other inputs 



Q. 1 

l|H 

High-level input current 

Ex, E P 

V cc =5. 5V, V,=2. 7V 



40 

A A 

Other inputs 



20 

IlL 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

lo 

Output current 

0 
> 

1 

O 

0 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO, CCO 

-15 


-70 

ICCH 

Supply current, all outputs high 

V C c=5. 5V 


17 

27 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


21 

33 

mA 

Iccz 

Supply current, outputs disabled 

V cc =5. 5V 


22 

36 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 
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SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5—5. 5V (Note 3) 

C L =50pF 

Rt =500 Q 

R 2 =500Q 



T a =0~70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Qa~Qd 

20 



18 



MHz 

tpLH 

Propagation time 

T 

Qa — Qd 

4 


12 

4 


13 

ns 

tpHL 

5 


18 

5 


19 

tpLH 

T 

RCO 

9 


29 

9 


30 

ns 

tpHL 

8 


24 

8 


25 

tpLH 

T 

CCO 

8 


26 

8 


27 

ns 

tpHL 

5 


16 

5 


17 

tpLH 

Propagation time 


0 
> 

1 

o 

o 

10 


35 

10 


36 

ns 

tpHL 

ALOAD 

7 


23 

7 


24 

tpLH 

ALOAD 

RCO 

15 


40 

15 


41 

ns 

tpHL 

12 


30 

12 


31 

tpLH 


CCO 

25 


55 

25 


56 

ns 

tpHL 

ALOAD 

12 


33 

12 


34 

tpLH 

Propagation time 

Da~Dd 

Qa~Qd 

8 


30 

8 


31 

ns 

tpHL 

7 


22 

7 


23 

tpLH 

E t 

RCO 

5 


16 

5 


17 

ns 

tpHL 

4 


14 

4 


15 

tpLH 

E t 

CCO 

12 


32 

12 


33 

ns 

tpHL 

4 


12 

4 


13 

tpLH 

E P 

CCO 

5 


18 

5 


19 

ns 

tpHL 

4 


12 

4 


13 

tpHL 

Rd 

Qa~Qd 

7 


22 

7 


23 

ns 

tpZH 

Output enable time 

oc 

o 

0 

1 
< 

o 

5 


19 

5 


20 

ns 

tpZL 

8 


23 

8 


24 

tpHZ 

Output disable time 

oc 

o 

> 

? 

o 

o 

2 


10 

2 


11 

ns 

tpLZ 

4 


15 

4 


16 


(1 )The pulse generator (PG) has the following characteristics: 
PRR^IMHz 
tr=2ns, tf=2ns 
V,h=3. 5V, V, l = 0.3V 
duty cycle=5096 
Z o =50O 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 3: Measurement circuit 
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SYNCHRONOUS PRESETTABLE DECADE COUNTER WITH 3-STATE OUTPUT 


TIMING REQUIREMENTS (V cc =4. 5V—5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a = 0 — 70°C 

T a =— 20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

25 



26 



ns 

tw(TL) 

T “L” 

25 



26 



tw(R5) 

Rd “L” 

15 



16 



tw(ALOAD) 

ALOAD “L” 

15 



16 



tsu(D) 

Setup time before T t 

Da~D d 

20 



21 



ns 

tsu(SLOADL) 

SLOAD “L” 

15 



16 



tsu(SLOADH) 

SLOAD “H” (inactive) 

30 



31 



tsu(EH) 

E t , E P “H” 

20 



21 



tsu(EL) 

E t , E P “L” 

20 



21 



tsu(RL) 

R “L” 

15 



16 



tsu(RH) 

R “H” (inactive) 

30 



31 



tsu(Ro) 

Rd “H” (inactive) 

10 



11 



tsu(ALOAD) 

ALOAD “H” (inactive) 

10 



11 



th(D) 

Hold time after T t 

Da~Dd 

0 



1 



ns 

th(SLOAD) 

SLOAD “L” 

0 



1 



th(R) 

R “L” 

0 



1 



th(E) 

E t , E P 

0 



1 




*: All typical values are at V C c = 5V, Ta = 25°C. 
t : Transition from low to high 
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MITSUBISHI ALSTTLs 


M74ALS561AP 


SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 


WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS561 AP is a semiconductor integrated circuit 
of a synchronous 4-bit binary (hexadecimal) counter with 
3-state outputs which has direct/synchronous reset and 
direct/synchronous preset inputs. 

FEATURES 

• High fan-out (Q a ~Qd: loL = 24mA, Ioh= -2.6mA) 

• Direct and synchronous reset inputs 

• Direct and synchronous load inputs 

• Output control input (OC) 

• Enable inputs and carry outputs for cascade 
connection 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input T and i 
enable inputs Ep and Et, reset inputs Rd and R, and load '< 
inputs ALOAD and SLOAD are all high, the number of 
count pulses appears in 4-bit binary code on the outputs 
Qa~Qd synchronized with the count pulse. Counting oc- 
curs when T changes from low to high. 

When direct load input ALOAD is set low, asyn- 
chronous preset occurs and the signals applied to data 
inputs Da~D d appear on outputs Q a ~Qd. When load in- 
put SLOAD is set low and T changes from low to high, 
synchronous preset occurs and the signals on D a ~D d 
appear on Q a ~Qd- The status of E P and E T does not af- 
fect preset operation. 

When direct reset Rd is set low, irrespective of other 


PIN CONFIGURATION (TOP VIEW) 


DIRECT 

LOAD ALOAD 
INPUT 

CLOCK INPUT T 


ALOAD 

T RCO 

— 

m 

D( -o R,p PLE CARRY 
htou OUTPUT 




CLOCKED 

D a CCO 

— 

m 

— CCOCARRY OUTPUT 




OUTPUT 

D b OC 

>- 

in 

— OC CONTROL 


COUNT ENABLE P 
INPUT tp 

DIRECT RESET E~ 
INPUT D 

RESET INPUT R 


15. — Dc Qa — 16J 
|7 — Do Qb — 7s] 

[7 — Ep Q c — i]| 
[7 -C Rd Qd — 13] 


-SLOADj-jH ^ ^ ? n ° p U u N t TENABLE 
L 77] - SLOAD | L N 0 p A u D T 


I Outline 20P4 

inputs, asynchronous reset occurs and Q a ~Qd, RCO 
and CCO become low. When reset R is low and T 
changes from low to high, reset operation occurs syn- 
chronously and Qa~Qd, RCO and CCO become low. 

When output control input OC is set high, outputs 
Qa~Qd are in the high-impedance state. Even in this 
case, operations such as counting, preset and reset are 
possible. 

Carry output RCO is high when E T and Q a ~Qd are 
high. Carry output CCO becomes high only when RCO, 
Ep and Ej are high and T is low. CCO is free from the glit- 
ches due to the propagation time dispersion in the inter- 
nal gates. 

E P , Et, RCO and CCO are used when counters are 
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M74ALS56 1AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 

WITH 3-STATE OUTPUT 


connected in synchronous cascade connection and for high-speed operation. Since CCO changes after T is 
made an n-bit counter. Usually, either RCO or CCO may set low, CCO cannot follow high-speed counting, 
be connected to Et of the next device. However, use RCO 

FUNCTION TABLE (Note 1) 


Operational mode 

Inputs | 

Outputs 

OC* 

Rd 

ALOAD 

R 

SLOAD 

E t 

E P 

T 

Qa 

Qb 

Qc 

Qd 

Output “Z" (Q a ~Qd) 

H 

X 

X 

X 

X 

X 

X 

X 

2 

z 

Z 

Z 

Direct reset 

L 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Direct load 

L 

H 

L 

X 

X 

X 

X 

X 

D a 

Db 

D c 

D d 

Synchronous reset 

L 

H 

H 

L 

X 

X 

X 

t 

L 

L 

L 

L 

Synchronous load 

L 

H 

H 

H 

L 

X 

X 

t 

D a 

D b 

D c 

D d 

Count 

L 

H 

H 

H 

H 

H 

H 

t 

Count (hexadecimal) 

Inhibit counting 

L 

H 

H 

H 

H 

L 

X 

X 

Qa° 

Qb 

Qc 

Qd 

L 

H 

H 

H 

H 

X 

L 

X 

o < 

O 

Qb 

O 

O o 

Qd 


Note 1: X • Irrelevant 

Z : High-impedance state 

t : Transition from low to high (positive edge trigger) 

Qa ~Qd : Level of Q a ~Qd before the indicated steady-state input conditions were established. 

# : The setting of input OC does not affect the operation of reset, load, count and count inhibit. 
However, data appear at Q a ~Qq only when OC is low. 


RCO FUNCTION TABLE 


Input 

Outputs (internal signal) j 

Output 

E t 

Qa 

Qb 

Qc 

Qd 

RCO 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

H 

X 

L 

X 

X 

L 

H 

X 

X 

L 

X 

L 

H 

X 

X 

X 

L 

L 

L 

X 

X 

X 

X 

L 


CCO FUNCTION TABLE (Note 2) 


| Inputs | 

Output 

E t 

E P 

RCO* 

T 

CCO 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

H 

H 

H 

IT 

SL 


Note 2: *: RCO is an output, but also an internal signal 

generated as shown in the function table on the 
left. 


TIMING DIAGRAM 


r d Lr 

r rf- 


ALOAD I i 


,TLT 


"V” 

— i — 


H- 




r}-H J 


__J L-__ 

T +-+- r 


i n_r u^uTJ^i_n_n_ri_n-ruT_n_n-n_n-j^-n-n_i 
Hi! ir 1 — s ir h— • 



RESET PRESET 


RESET 


PRESET 


COUNT 


INHIBIT COUNTING 
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ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

o 

0 

1 
< 

O 

High-level state or high-impedance state 

-0. 5~+5. 5 

V 

RCO, CCO 

High-level state 

0. 5 — V C c 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65— H50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

Q a — Qd 

0 


-2.6 

mA 

RCO, CCO 

0 


-0.4 

•oL 

Low-level output current 

Qa Qd 

0 


24 

mA 

RCO, CCO 

0 


8 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c— 4. 5V, lic= — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

Qa Qd 

V cc =4. 5V 

Ioh — 2. 6mA 

2.4 

3.2 


V 

RCO, CCO 

•oh — 

-0. 4mA 

T a =0 — 70°C 

2.7 

3.4 


T a =~ 20 — h75°C 

2.6 

3.4 


VoL 

Low-level output voltage 

o 

0 

1 
< 

o 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

RCO, CCO 

V cc =4. 5V 

•oL=4mA 


0. 25 

0.4 

V 

l 0 L = 8mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A A 

•oZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

H- A 

•l 

Input current at maximum 
voltage 

Et« E p 

V cc =5. 5V, V,=7V 



0.2 

mA 

Other inputs 



0.1 

•iH 

High-level input current 

E t , E P 

V cc =5. 5V, V,=2. 7V 



40 

t* A 

Other inputs 



20 

•lL 

Low-level input current 

Vcc— 5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

Qa Qd 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO, CCO 

-15 


-70 

•cCH 

Supply current, all outputs high 

V cc =5. 5V 


17 

27 

mA 

•cCL 

Supply current, all outputs low 

V cc =5. 5V 


21 

33 

mA 

•ccz 

Supply current, outputs disabled 

V cc =5. 5V 


22 

36 

v mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 


A 


2—126 


MITSUBISHI 

ELECTRIC 









MITSUBISHI ALSTTLs 

M74ALS56 1AP 

SYNCHRONOUS PRESETTABLE 4-BIT BINARY COUNTER 
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SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5—5. 5V (Note 3) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0— 70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Qa~Qd 

30 



28 



MHz 

tpLH 

Propagation time 

T 

Qa Qd 

4 


12 

4 


13 

ns 

tpHL 

5 


18 

5 


19 

tpLH 

T 

RCO 

9 


29 

9 


30 

ns 

tpHL 

8 


24 

8 


25 

tpLH 

T 

CCO 

8 


26 

8 


27 

ns 

tpHL 

5 


16 

5 


17 

tpLH 

Propagation time 


Qa Qd 

10 


35 

10 


36 

ns 

tpHL 


7 


23 

7 


24 

tpLH 

ALOAD 

RCO 

15 


40 

15 


41 

ns 

tpHL 

12 


30 

12 


31 

tpLH 


CCO 

25 


55 

25 


56 

ns 

tpHL 

ALOAD 

12 


33 

12 


34 

tpLH 

Propagation time 

Da~Dd 

Qa' Qd 

8 


30 

8 


31 

ns 

tpHL 

7 


22 

7 


23 

tpLH 

E t 

RCO 

5 


16 

5 


17 

ns 

tpHL 

4 


14 

4 


15 

tpLH 

E t 

CCO 

12 


32 

12 


33 

ns 

tpHL 

4 


12 

4 


13 

tpLH 

E P 

CCO 

5 


18 

5 


19 

ns 

tpHL 

4 


12 

4 


13 

tpHL 

Rd 

Qa~Qd 

7 


22 

7 


23 

ns 

tpZH 

Output enable time 

oc 

0 
> 

1 

o 

0 

5 


19 

5 


20 

ns 

tpZL 

8 


23 

8 


24 

fpHZ 

Output disable time 

oc 

o 

0 

1 
< 

o 

2 


10 

2 


11 

ns 

tpLZ 

4 


15 

4 


16 


* . All typical values are at V cc = 5V, Ta = 25°C. 


Note 3: Measurement circuit 



(DThe pulse generator (PG) has the following characteristics: 
PRR^IMHz 
t r =2ns, tf=2ns 
V| H =3. 5V , V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 
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TIMING REQUIREMENTS (V cc =4. 5V~5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a =-20 — K75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H" 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tw(Ro) 

Rd “L" 

15 



16 



tw(ALOAD) 

ALOAD “L” 

15 



16 



tsu(D) 

Setup time before T T 

Da D d 

20 



21 



ns 

tsu(SLOADL) 

SLOAD “L” 

15 



16 



tsu(SLOADH) 

SLOAD “H” (inactive) 

30 



31 



tsu(EH) 

E t , E P “H” 

20 



21 



tsu(EL) 

E t , E P “L” 

20 



21 



tsu(RL) 

R “L” 

15 



16 



tsu(RH) 

R “H” (inactive) 

30 



31 



tsu(Ro) 

R d “H” (inactive) 

10 



11 



tsu(ALOAD) 

ALOAD “H” (inactive) 

10 



11 



th(D) 

Hold time after T T 

Da D d 

0 



1 



ns 

th(SLOAD) 

SLOAD “L” 

0 



1 



th(R) 

R “L” 

0 



1 



th(E) 

E t , E P 

0 



1 




* : All typical values are at V C c = 5V, T a = 25°C. 
t : Transition from low to high 
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MITSUBISHI ALSTTLs 


M74ALS563P 

OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS563P is a semiconductor integrated circuit 
consisting of eight D-type latch circuits with 3-state in- 
verted output and is provided with an output control in- 
put and an enable input, both common to all circuits. 

FEATURES 

• 3-state, high fan-out (l 0 L=24mA, l 0H = -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and enable inputs common to all 
eight circuits 

• Wide operating temperature range (T a = -20- +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL 

INPUT 


DATA INPUTS 


OC — (T 




2C] Vcc 




' ID — |T 

— 

OC 

ID IQ 

>- 

19]— IQ' 

2D — [][ 

— 

2D 2Q 


18]— 20 

3D -|T 

— 

3D 3Q 


17]— 3Q 

4D — [£ 

— 

4D 4Q 

0 

16] — 4Q 

5D — [T 


5D 5Q 

- 

> 

7]— 5Q 

60 -E 

— 

6D 6Q 

0- 

m]— 6Q 

7D — [7 

— 

7D 7Q 


13] — 7 Q 

, 8D — [7 

— 

O 

00 

UJ 

Q 

CO 

>- 

T 2 ] — 8Q 

GND [To 




ttl f 




111 E 


ENABLE INPUT 


FUNCTIONAL DESCRIPTION 

The eight D-type latch circuits have the common output 
control OC and enable input E. While E is high, themfor- 
mation from D appears inverted at the output Q and 
Q changes with D. When E changes from high to low, the 
status of D immediately before the change is latched. 
While E is low, the status of Q is retained even if D 
changes. 

While OC is high, 1Q-8Q are in the high-im- 
pedance state “Z” irrespective of other inputs. OC does 
not affect the internal operation of the flip-flops. While Q 
is “Z”, old data can be retained or new data can be 
entered. Since all outputs have high fan-out, this device 
is suitable for use as a buffer register, I/O port, or 
bidirectional bus driver. 


Outline 20P4 


Except for type name, the M74ALS563P is identical in 
all respects, including pin configuration, functions, and 
specifications, to M74ALS580P. 


LOGIC DIAGRAM 


IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q V cc 



ID 2D 3D 4D 5D 6D 7D 8D GND 
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OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OC* 

E 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Level of Q before the indicated steady-state input conditions were 
established. 

High-impedance state 

Irrelevant 

Data can be latched irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state or high- impedance state 

-0.5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

Tstg 

Storage temperature range 


—65 — f-1 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I IC = — 1 8mA 



-1.5 

V 

Vqh 

High-level output voltage 

V C c=4. 5V, Ioh=-2. 6mA 

2.4 

3.2 


V 

Vol 

Low-level output voltage 

V cc =4. 5V 

l OL =1 2mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A A 

•OZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

f* A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V|=7V 



0. 1 

mA 

1 IH 

High-level input current 

V cc =5. 5V, V|=2. 7V 



20 

A A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



~o.i 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

— 15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

Iccz 

Supply current, outputs disabled 

V C c=5. 5V 


16 

27 

mA 


* ‘ All typical values are at Vcc = 5V, Ta = 25°C 
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SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 2) 

C u =50pF 

R!=500Q 

R 2 =500Q 



Ta == 0 — 70°C 

T a = — 20 — P75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

1D~8D 

1 Q~8Q 

3 


18 

3 


19 

ns 

i 

Q. 

3 


14 

3 


15 

tpLH 

E 

1 Q~8Q 

8 


22 

8 


23 

ns 

tpHL 

8 


21 

8 


22 

tpZH 

Output enable time 

oc 

1Q-8Q 

4 


20 

4 


21 

ns 

*PZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

oc 

Ol 

l 

00 

Ol 

2 


8 

2 


9 

ns 

tpLZ 

3 



3 


14 


*: All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2 : Measurement circuit 



(1) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
tr=2ns, tf=2ns 
V 1H =3.5V, V, l = 0. 3V 
duty cycle=50% 

Zo7=50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5V — 5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a = 0 — 70°C 

T a =— 20 — h75°C N 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(E) 

Pulse width 

E “H" 

15 



16 



ns 

tsu(D) 

Setup time before E i 

Q 

00 

l 

Q 

10 



11 



ns 

th(D) 

Hold time after E i 

1 D — 8D 

10 



11 



ns 


*: All typical values are at V C c = 5V, Ta = 25°C. 
I : Transition from high to low 
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OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 





MITSUBISHI ALSTTLs 


M74ALS564P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS564P is a semiconductor integrated circuit 
consisting of eight D-type positive edge-triggered flip- 
flop circuits with 3-state inverted output and is provided 
with an output control input and a clock input, both com- 
mon to all circuits. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, I 0 h= -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and clock inputs common to all eight 
circuits 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 



FUNCTIONAL DESCRIPTION Except for type name, the M74ALS564P is identical in 

The eight D-type edge-triggered flip-flop circuits have all respects, including pin configuration, functions, and 
the commom output control OC and clock input T. specifications, to M74ALS576P. 

When T changes from low to high, the status of D im- 
mediately before the change appears inverted at the out- 
put Q in accordance with the function table. 

While OC is high, 1Q-8Q are in the high-impedance 
state “Z” irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, 
old data can be retained or new data can be entered. 

Since all outputs have high fan-out, this device is 
suitable for use as a buffer register, I/O port, or bidirec- 
tional bus driver. 























MITSUBISHI ALSTTLs 

M74ALS564P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 

Note 1: t : Transition from low to high (positive edge trigger) 

Q° • Level of Q before the indicated steady-state input conditions were 
established. 

Z : High-impedance state 
X . Irrelevant 

* Data can be stored irrespective of OC. 


Inputs 

Output 

OC* 

T 

D 

Q 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Q° 

H 

X 

X 

Z 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V| 

Input voltage 


-0.5 — f-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5-+5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — H75 

°C 

Tstg 

Storage temperature range 


-65 — f-1 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

l<DL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta = -20- + 75°C, unless otherwise noted) 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



— 1.5 

V 

VqH 

High-level output voltage 

V CC =4.5V l OH =-2. 6mA 

2.4 

3.2 


V 

V 0 L 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

M A 

•OZL 

Off-state low-level output current 

V C c=5. 5V, V o =0. 4V 



-20 

f* A 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

IlH 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

•ccz 

Supply current, outputs disabled 

V C c=5. 5V 


16 

_JLj 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C. 
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M74ALS564P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4.5~5.5V (Note 2) 

C u =50pF 

Ri==500Q 

R 2 =500Q 



T a =0~ 70°C 

T a = — 20 h75°C 


Input 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

f max 

Maximum clock frequency 

T 

IQ - 8Q 

30 



28 



MHz 

tpLH 

Propagation time 

T 

1Q-8Q 

4 


14 

4 


15 

ns 

tpHL 

4 


14 

4 


15 

tpZH 

Output enable time 

OC 

IQ— 8Q 

4 


20 

4 


21 

ns 

tpZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

OC 

O! 

1 

00 

Ql 

2 


6 

2 


9 

ns 

tpLZ 

3 


13 

3 


14 


*: All typical values are at V C c = 5V, Ta = 25°C. 


Note 2: Measurement circuit (1 ) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
tr=2ns, tf=2ns 
V| H =3. 5V , V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 



Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

X 

N 

0. 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5—5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0— 70°C 

T a = — 20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T “H” 

14 



15 



ns 

tw(TL) 

T "L" 

14 



15 



tsu(D) 

Setup time before Tf 

Q 

00 

ZJ 

15 



16 



ns 

th(D) 

Hold time after T t 

Q 

00 

l 

Q 

0 



1 



ns 


*: All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 


■:y 

tw(TH) tw(TL) 

' \ / 

t — 

B/////I 

l\\\\\\l\l 

m 

fsy^p^) 

th([j>) tsuQp) 


IO 

00 

l 

IO 





Note 3: The shaded areas indicate the period when the input is 
permitted to change for predictable output performance. 
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M74ALS568AP 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS568AP is a semiconductor integrated circuit 
of a synchronous up/down decade counter with 3-state 
outputs which has a direct reset, a synchronous reset 
and a preset input. 

FEATURES 

• High fan-out (Qa~Qd: loi_ = 24mA, l 0H = -2.6mA) 

• Direct and synchronous reset inputs 

• Synchronous load input 

• Up/down control inputs for up/down switching 

• Output control input (OC) 

• Enable inputs and carry outputs for cascade 
connection 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 



If a count pulse is applied to clock input T when enable 
inputs Ep and Et are set low and reset inputs Rd, R - , and 
load input LOAD are high, the number of count pulses 
appears in BCD code on the outputs Q a ~Qd syn- 


inputs, asynchronous reset occurs and Qa~Qd become 
low. When reset R is set low and T changes from low to 
high, reset operation occurs synchronously and Q a ~Qd 
become low. 


chronized with the count pulseJTiis device counts up when output contro , input qc is set high, outputs 
when up/down control input U/D is high and it counts Q a ~q d are in high-impedance state. Even in this case, 
down when U/D is low. Counting occurs when T operations such as counting, preset and reset are 
changes from low to high. possible. 


Preset occurs synchronously when data are applied 
to data inputs Da~Dd, LOAD is set low, and T changes 
from low to high. When the counter is preset to a 
numerical value of 10 or more, the counting proceeds in 
accordance with the state diagram. 

When direct reset Rd is set low, irrespective of other 


Carry output RCO is low when 17 is low and both Q A 
and Qd are high in count up condition and when 17 and 
Qa~ Qd are low in count down condition. Carry output 
CCO becomes low when RCO, Ep, Et and T are low. CCO 
is free from the glitches due to the propagation time 
dispersion in the internal gates. 
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M74ALS568AP 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH 3-STATE OUTPUT 


Ep, If, RCO and CCO are used when counters are 
connected in synchronous cascade connection and 
made a divide-by-10 n counter. Usually, either RCO or 

FUNCTION TABLE (Note 1) 


CCO may be connected to Ej of the next device. 
However, use RCO for high-sp eed o peration. Since CCO 
changes after T is set low, CCO cannot follow high- 
speed counting. 


Operational mode 

Inputs | 

Outputs 

OC # 

Rd 

R 

LOAD 

F t 

e; 

U/D 

T 

Qa 

Qb 

Qc 

Qd 

Output “Z" (Qa~Qd) 

H 

X 

X 

X 

X 

X 

X 

X 

Z 

z 

Z 

z 

Direct reset 

L 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Synchronous reset 

L 

H 

L 

X 

X 

X 

X 

t 

L 

L 

L 

L 

Synchronous load 

L 

H 

H 

L 

X 

X 

X 

t 

D a 

D b 

D c 

D d 

Count up 

L 

H 

H 

H 

L 

L 

H 

t 

Count up 

(decimal) 

Count down 

L 

H 

H 

H 

L 

L 

L 

r 

Count down (decimal) j 

Inhibit counting 

L 

H 

H 

H 

H 

X 

X 

X 

O 

> o 

Qb 

O 

Go 

Qo 

L 

L_H_ 

H 

H 

X 

H 

x 

X 

O 

> o 

Qb 

Qc 

Qo 


Note 1: X * Irrelevant 

Z • High-impedance state 

t : Transition from low to high (positive edge trigger) 

Qa ~Qd : Level of Qa~Qd before the indicated steady-state input conditions were established. 

# : The setting of input OC does not affect the operation of reset, load, count, and count inhibit. 
However, data appear at Q a ~Qd only when OC is low. 


RCO FUNCTION TABLE 


Inputs 

Outputs (internal signal) 

Output 


U/D 

Qa 

Qb 

Qc 

Qd 

RCO 

H 

X 

X 

X 

X 

X 

H 

L 

H 

H 

X 

X 

H 

L 

L 

H 

L 

X 

X 

X 

H 

L 

H 

X 

X 

X 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

X 

X 

X 

H 

L 

L 

X 

H 

X 

x 

H 

L 

L 

X 

X 

H 

X 

H 

L 

L 

X 

__ 2L. 

X 

H 

H 


CCO FUNCTION TABLE (Note 2) 


Inputs | 

Output 

Et 

e; 

RCO* 

T 

CCO 

H 

X 

X 

X 

H 

X 

H 

X 

X 

H 

X 

X 

H 

X 

H 

L 

L 

L 

IT 

~LT 


Note 2:*. RCO is an output, but also an internal signal 
generated as shown in the function table on the 
left. 


STATE DIAGRAM 


TIMING DIAGRAM 


oc T 

Ro u r 

ft, UJ 1 

LOAD rjT h_j r 



COUNT UP RESET PRESET 



COUNT UP 

COUNT DOWN 
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M74ALS568AP 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH 3-STATE OUTPUT 


ABSOLUTE MAXIMUM RATINGS fr a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — t-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

o 

0 

1 

< 

O 

High-level state or high-impedance state 

-0. 5 — f 5. 5 

V 

RCO, CCO 

High-level state 

— 0. 5~V CC 

Topr 

Operating free*air ambient temperature range 


-20 — h75 

°C 


Storage temperature range 


-65 — M50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

Qa Qd 

0 


-2.6 

mA 

RCO, CCO 

0 


-0.4 

loL 

Low-level output current 

o 

0 

1 

< 

0 

0 


24 

mA 

RCO, CCO 

0 


8 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

Vcc=4. 5V, I 1C = — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

Q 

0 

1 

< 

o 

V cc =4. 5V 

Ioh — 2. 6mA 

2.4 

3.2 


V 

RCO, CCO 

Ioh — 

-0. 4mA 

T a — 0 — 70°C 

2.7 

3.4 


T a = — 20 — H75°C 

2.6 

3.4 


v OL 

Low-level output voltage 

Qa Qd 

V cc =4. 5V 

l OL =12mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

RCO, CCO 

V C c=4. 5V 

l OL =4mA 


0. 25 

0.4 

V 

Iol— 8mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 = 2. 7V 



20 

A A 

loZL 

Off-state low-level output current 

V C c=5. 5V, V o =0. 4V 



-20 

juA 

i, 

Input current at maximum voltage 

V C c=5. 5V, V,=7V 



0. 1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 

1 


20 

fit A 

I.L 

Low-level input current 

V cc =5. 5V, V, — 0. 4V 



-0.2 

mA 

lo 

Output current 

Q 

0 

1 
< 

0 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO, CCO 

-15 


-70 

ICCH 

Supply current, all outputs high 

V C c=5. 5V 


16 

26 

mA 

*CCL 

Supply current, all outputs low 

V C c— 5. 5V 


20 

32 

mA 

•ccz 

Supply current, outputs disabled 

V cc =5. 5V 


20 

32 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS568AP 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc = 4. 5 — 5. 5V (Note 3) 

C L =50pF 

R,=500Q 

R 2 =5oao 



T a = 0 — 70°C 

T a — — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Qa~Qd 

20 



18 



MHz 

tpLH 

Propagation time 

T 

Q 

0 

1 
< 
o 

4 


13 

4 


14 

ns 

tpHL 

7 


16 

7 


17 

tpLH 

T 

RCO 

12 


28 

12 


29 

ns 

tpHL 

10 


19 

10 


20 

tpLH 

T 

CCO 

5 


13 

5 


14 

ns 

tpHL 

6 


25 

6 


26 

tpLH 

Propagation time 

T P 

CCO 

4 


12 

4 


13 

ns 

tpHL 

5 


14 

5 


15 

tpLH 

E~T 

RCO 

6 


15 

6 


16 

ns 

tpHL 

4 


13 

4 


14 

tpLH 

Br 

CCO 

5 


13 

5 


14 

ns 

tpHL 

9 


23 

9 


24 

tpLH 

Propagation time 

U/D 

RCO 

9 


23 

9 


24 

ns 

tpHL 

9 


23 

9 


24 

tpHL 

Rd 

o 

0 

1 
< 

o 

9 


20 

9 


21 

ns 

tpZH 

Output enable time 

OC 

o 

0 

1 
< 

o 

6 


18 

6 


19 

ns 

tpZL 

6 


24 

6 


25 

tpHZ 

tpLZ 

Output disable time 

OC 

Q 

0 

1 
< 
o 

1 


10 

1 


11 

ns 

3 


13 

3 


14 


*: All typical values are at V C c = 5V, Ta = 25°C. 


Note 3: Measurement circuit 



0 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 
t r =2ns, tf=2ns 
V ih = 3. 5V, V| L =0. 3V 
duty cycle=5096 
Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

IPZL 

Closed 

tpHZ 

Open 

IPLZ 

Closed 
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M74ALS568AP 

SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH 3-STATE OUTPUT 


TIMING REQUIREMENTS (V cc =4. 5V — 5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

t £ 

»=0 — 70°C 

T a = 

-20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

25 



26 



ns 

tw(TL) 

T “L” 

25 



26 



tw(Ro) 

Rd L 

15 



16 



tw(LOAD) 

LOAD “L” 

15 



16 



tsu(D) 

Setup time before T t 

0 

Q 

l 

< 

Q 

20 



21 



ns 

tsu(LOADL) 

LOAD “L” 

15 



16 



tsu(LOADH) 

LOAD “H" (inactive) 

30 



31 



tsu(EH) 

E T ,Ep “H” 

30 



31 



tsu(EL) 

Et,E p “L” 

20 



21 



tsu(RL) 

R “L” 

15 



16 



tsu(RH) 

R “H” (inactive) 

30 



31 



tsu(Ro) 

R d “H” (inactive) 

10 



11 



tsuCU/D) 

U/D 

30 



31 



th(D) 


0 
Q 

1 

< 

□ 

0 



1 




th( LOAD) 


LOAD “L” 

0 



1 




th(R) 

Hold time after T T 

R “L” 

0 



1 



ns 

th(E) 


e^.e; 

0 



1 




th(U/D) 


U/D 

0 



1 





* : All typical values are at V CC = 5V, Ta = 25°C. 
t • Transition from low to high 


A MITSUBISHI 
ELECTRIC 


2—141 






MITSUBISHI ALSTTLs 

M74ALS568AP 


SYNCHRONOUS PRESETTABLE UP/DOWN DECADE COUNTER 

WITH 3-STATE OUTPUT 


TIMING DIAGRAM (Reference level = 1.3V) 



Note 4: The shaded areas indicate the period when the input is permitted to change for predictable output performance. 
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M74ALS569AP 

//>' SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 
so,t WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS569AP is a semiconductor integrated circuit 
of a synchronous up/down 4-bit binary (hexadecimal) 
counter with 3-state outputs which has a direct reset, a 
synchronous reset and a present input. 

FEATURES 

• High fan-out (Q A ~Q D : loL = 24mA, Ioh= -2.6mA) 

• Direct and synchronous reset inputs 

• Synchronous load input 

• Up/down control inputs for up/down switching 

• Output control input (OC) 

• Enable inputs and carry outputs for cascade 
connection 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 

20j 

in 


UP/DOWN _ 
CONTROL U/D 
INPUT 

CLOCK INPUT T 
D a 


DATA INPUTS < 


Dq 

D c 

D d 


COUNT ENABLE 


RESET INPUT u 
RESET INPUT R 


— 

1, 



U/D 



T RCO 


— 

D a CCO 

D — 

— 

D b OC 

>- 

— 

< 

O 

o 

O 

— 

— 

m 

O 

Q 

Q 

— 


Ep Qc 

— 

— 0 

Pd Qd 

r— 


R E T 



LOAD 



t 

— 


Vcc 


13 


— ^ RIPPLE CARRY 
KUU OUTPUT 


CARRYOUTPUT 


' CONTROL INPUT 


• Qa 

• Qb 
Q c 
Q Dj 


COUNT ENABLE 


& 


LOAD LOAD INPUT 


Outline 20P4 


FUNCTIONAL DESCRIPTION 

If a count pulse is applied to clock input T when enable 
inputs Ep and Et are set low and reset inputs Rd, R, and 
load input LOAD are high, the number of count pulses 
appears in 4-bit binary code on the outputs Q a ~Qd syn- 
chronized with the count pulse. This device counts up 
when up/down control input U/D is high and it counts 
down when U/D is low. Counting occurs when T changes 
from low to high. 

Preset occurs synchronously when data are applied 
to data inputs D a ~Dd, LOAD is set low, and T changes 
from low to high. 

When direct reset Rd is set low, irrespective of other 
inputs, asynchronous reset occurs and Q a ~Qd become 


low. When reset R is set low and T changes from low to 
high, reset operation occurs synchronously and Q A ~Q D 
become low. 

When output control input OC is set high, outputs 
Q a ~Qd are in high-impedance state. Even in this case, 
operations such as counting, preset and reset are 
possible. 

Carry output RCO is low when Er is low and Q A ~Q D 
are high in count up condition and when Er and Q A ~Q D 
are low in count down condition. Carry output CCO 
becomes low when RCO, Ep, Er and T are low. CCO is 
free from the glitches due to the propagation time 
dispersion in the internal gates. 

Ep, Et, RCO and CCO are used when counters are 
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SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

WITH 3-STATE OUTPUT 


connected in synchronous cascade connection and 
made an n-bit counter. Usually, either RCO or CCO may 


be connected to Et of the next device. However, use RCO 
for high-speed operation. Since CCO changes after T is 
set low, CCO cannot follow high-speed counting. 


FUNCTION TABLE (Note 1) 


Operational mode 

Inputs 

Outputs 

OC* 

r d 

R 

LOAD 

E^ 

E ~ P 

U/D 

T 

Qa 

Qb 

Qc 

Qd 

Output “Z” (Qa~Qd) 

H 

X 

X 

X 

X 

X 

X 

X 

Z 

z 

z 

Z 

Direct reset 

L 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Synchronous reset 

L 

H 

L 

X 

X 

X 

X 

t 

L 

L 

L 

L 

Synchronous load 

L 

H 

H 

L 

X 

X 

X 

T 

D a 

Db 

D c 

Do 

Count-up 

L 

H 

H 

H 

L 

L 

- H 

t 

Count-up 

(hexadecimal) 

Count-down 

L 

H 

H 

H 

L 

L 

L 

t 

Count-down (hexadecimal) 

Inhibit counting 

L 

H 

H 

H 

H 

X 

X 

X 

O 

>o 

Qb 

Qc 

qS 

L 

H 

H 

H 

X 

H 

X 

X 

O 

> O 

Qb 

o 

Oo 

O 

Oo 


Note 1: X : Irrelevant Z : High-impedance state Qa ~Qd • Level of Qa~Qd before the indicated steady- 

state input conditions were established. 

t : Transition from low to high (positive edge trigger) 

# : The setting of input OC does not affect the operation of reset, load, count and count inhibit. However, data appear at Qa~Qd only 
when OC is low. 


RCO FUNCTION TABLE 


Inputs 

Outputs (internal signal) j 

Output 

E^ 

U/D 

Qa 

Qb 

Qc 

Qd 

RCO 

H 

X 

X 

X 

X 

X 


L 

H 

H 

H 

H 

H 


L 

H 

L 

X 

X 

X 


L 

H 

X 

L 

X 

X 


L 

H 

X 

X 

L 

X 

H 

L 

H 

X 

X 

X 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

X 

X 

X 

H 

L 

L 

X 

H 

X 

X 

H 

L 

L 

X 

X 

H 

X 

H 

L 

L 

X 

X 

X 

H 

H 


CCO FUNCTION TABLE (Note 2) 


Inputs | 

Output 


i; 

RCO* 

T 

CCO 

H 

X 

X 

X 

H 

X 

H 

X 

X 

H 

X 

X 

H 

X 

H 

L 

L 

L 

“IT 

“IT 


Note 2:* : RCO is an output, but also an internal signal 

generated as shown in the function table on the 
left. 


TIMING DIAGRAM 
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SYNCHRONOUS PRESETTABLE UP/DOWN 4-BIT BINARY COUNTER 

WITH 3-STATE OUTPUT 


ABSOLUTE MAXIMUM RATINGS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0.5-+7 

V 

Vo 

Output voltage 

a 

0 

1 
< 

o 

High-level state or high-impedance state 

— 0. 5~+5. 5 

V 

RCO, CCO 

High-level state 

-0. 5 — V cc 

Topr 

Operating free-air ambient temperature range 


-20— +75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

Q 

0 

1 
< 

o 

0 


-2.6 

mA 

RCO, CCO 

0 


-0.4 

loL 

Low-level output current 

Qa Qd 

0 


24 

mA 

RCO, CCO 

0 


8 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vic 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

0 

o 

'< 

a 

V cc =4. 5V 

Iqh — 2. 6mA 

2.4 

3.2 


V 

RCO, CCO 

•oh — 

— 0. 4mA 

T a = 0 — 70°C 

2.7 

3.4 


T a = — 20 h75°C 

2.6 

3.4 


Vol 

Low-level output voltage 

0 

o 

° 

V cc =4. 5V 

Iol — 12mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

RCO, CCO 

V cc =4. 5V 

Iql— 4mA 


0. 25 

0.4 

V 

l OL =8mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A 

•OZL 

Off-state low-level output current 

V cc — 5. 5V, V o =0. 4V 



-20 

A A 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

l|H 

High-level input current 

V C c— 5. 5V, V|=2. 7V 



20 J 

A 

».L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

lo 

Output current 

Qa Qd 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

RCO, CCO 

-15 


-70 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


16 

26 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V 


20 

32 

mA 

Iccz 

Supply current, outputs disabled 

V cc =5. 5V 


20 

32 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
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SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4. 5 — 5. 5V (Note 3) 

C L =50pF 

Ri=500Q 

R 2 =500Q 



T a ~0~70°C 

T a = — 20~+75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Qa~Qd 

30 



28 



MHz 

tpLH 

Propagation time 

T 

0 

0 

1 

< 

O 

4 


13 

4 


14 

ns 

tpHL 

7 


16 

7 


17 

tpLH 

T 

RCO 

12 


28 

12 


29 

ns 

tpHL 

10 


19 

10 


20 

tpLH 

T 

CCO 

5 


13 

5 


14 

ns 

tpHL 

6 


25 

6 


26 

tpLH 

Propagation time 

Ep 

CCO 

4 


12 

4 


13 

ns 

tpHL 

5 


14 

5 


15 

tpLH 

Et 

RCO 

6 


15 

6 


16 

ns 

tpHL 

4 


13 

4 


14 

tpLH 

e; 

CCO 

5 


13 

5 


14 

ns 

tpHL 

9 


23 

9 


24 

tpLH 

Propagation time 

U/D 

RCO 

9 


23 

9* 


24 

ns 

tpHL 

9 


23 

9 


24 

tpHL 

Rd 

o 

0 

1 

< 

o 

9 


20 

9 


21 

ns 

tpZH 

Output enable time 

OC 

0 
> 

1 

o 

o 

6 


18 

6 


19 

ns 

tpZL 

6 


24 

6 


25 

tpHZ 

Output disable time 

oc 

0 

0 

1 
< 
o 

1 


10 

1 


11 

ns 

tpLZ 

3 


13 

3 


14 


(1 ) The pulse generator (PG) has the following characteristics- 
PRR^IMHz 

tr=2ns, tf=2ns 
V|h= 3. 5V , V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

S, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

IPHZ 

Open 

tpLZ 

Closed 


* : All typical values are at Vcc = 5V, Ta = 25°C 


Note 3 Measurement circuit 
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TIMING REQUIREMENTS (Vcc=4. 5V~5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a = 

-20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tw(RB) 

Rd “L” 

15 



16 



t W ( LOAD) 

LOAD “L” 

15 



16 



fsu(D) 

Setup time before T T 

0 

Q 

l 

< 

Q 

20 



21 



ns 

tsu(LOADL) 

LOAD “L” 

15 



16 



tsu(LOADH) 

LOAD “H” (inactive) 

30 



31 



tsu(EH) 

ml 

ml 

T? 

£ 

30 



31 



tsu(EL) 

E t , E P “L” 

20 



21 



tsu(RL) 

R “L” 

15 



16 



tsu(RH) 

R “H” (inactive) 

30 



31 



tsu(RB) 

R d “H” (inactive) 

10 

! 


11 



tsu(U/D) 

U/D 

30 

1 


31 



th(D) 


Da~D d 

0 



1 




th(LOAD) 


LOAD “L” 

0 



1 




th(R) 

Hold time after Tt 

R “L” 

0 



1 



ns 

th(E) 


r r ,Er 

0 



1 




th(U/D) 


U/D 

0 



1 





* • All typical values are at Vcc = 5V, Ta = 25°C. 
t . Transition from low to high 
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MITSUBISHI ALSTTLs 


M74ALS573P 

OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS573P is a semiconductor integrated circuit 
consisting of eight D-type latch circuits with 3-state 
noninverted output and is provided with an output con- 
trol input and an enable input, both common to all 
circuits. 

FEATURES 

• 3-state, high fan-out (l 0 L = 24mA, 1oh= -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and enable inputs common to all 
eight circuits 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The eight D-type latch circuits have the common output 
control OC and enable input E. While E is high, the infor- 
mation from D appears at the output Q and Q 
changes with D. When E changes from high to low, the 
status of D immediately before the change is latched. 
While E is low, the status of Q is retained even if D 
changes. 

While OC is high, IQ ~8Q are in the high-impedance 
state “Z” irrespective of other inputs. OC does not af- 
fect the internal operation of the flip-flops. While Q is 
“Z", old data can be retained or new data can be entered. 



Since all outputs have high fan-out, this device is 
suitable for use as a buffer register, I/O port, or bi- 
directional bus driver. 
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FUNCTION TABLE (Note 1) 


Inputs 

Output 

OC* 

E 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Note 1: 


Q° 


Z 

X 

* 


Level of Q before the indicated steady-state input conditions were 
established. 

High-impedance state 

Irrelevant 

Data can be latched irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (T a = — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5-+5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20 — H75 

°C 

T stg 

Storage temperature range 


-65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

T 0 pr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS 0a= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

Vcc =4. 5V, l, c = — 18mA 



-1.5 

V 

VqH 

High-level output voltage 

V cc =4. 5V 

Ioh — 2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

' 

V cc — 4. 5V 

1 ol = 1 2mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

f 1 A 

•OZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

IlH 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

f 1 A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

•o 

Output current 

V C c=5- 5V, V q =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V C c=5. 5V 


10 

19 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

•ccz 

Supply current, outputs disabled 

V cc =5. 5V 


16 

27 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C. 
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OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 2) 

C L =50pF 

Ri =500 Q 

R 2 =500Q 



T a =0 — 70°C 

T a =-20~+75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

1 D — 8D 

1 Q — 8Q 

2 

8 

14 

2 

8 

15 

ns 

tpHL 

2 

9 

14 

2 

9 

15 

tpLH 

E 

1 Q — 8Q 

8 

13 

20 

8 

13 

21 

ns 

tpHL 

8 

15 

19 

8 

15 

20 

tpZH 

Output enable time 

OC 

0 

1 

00 

O 

4 

14 

20 

4 

14 

21 

ns 

tpZL 

4 

12 

18 

4 

12 

19 

tpHZ 

Output disable time 

oc 

0 

00 

1 

o 

2 

6 

8 

2 

6 

9 

ns 

tpLZ 

3 

5 

13 

3 

5 

14 


* : All typical values are at V C c = 5V, Ta = 25°C. 


Note 2: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^I MHz 

t r =2ns, tf=2ns 
V 1 h = 3.5V, V 1U =0.3V 
duty cycle=50% 

Z o =50Q 

(2) CL includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5V~5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a — —20 — H75°C 

Mm 

Typ* 

Max , 

Min 

Typ * 

Max 

tw(E) 

Pulse width 

E “H” 

15 

9 


16 

9 


ns 

tsu(D) 

Setup time before E i 

Q 

CO 

l 

□ 

10 

2 


11 

2 


ns 

th(D) 

Hold time after E i 

Q 

00 

l 

Q 

7 

4 


8 

4 


ns 


*: All typical values are at Vcc = 5V, T a = 25°C. 
i : Transition from high to low 
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M74ALS574P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONIN VERTED) 


DESCRIPTION 

The M74ALS574P is a semiconductor integrated circuit 
consisting of eight D-type positive edge-triggered flip- 
flop circuits with 3-state noninverted output and is pro- 
vided with an output control input and a clock input, 
both common to all circuits. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, Ioh= -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and clock inputs common to all eight 
circuits 

• Wide operating temperature range (Ta= -20 - +75°C 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT . 

CONTROL OC — 1 ' 
INPUT u “ 

ID — [F- 
2D — [T 

3d —|T 

4D — [T 
5D — [T 
6D 

7D — * [IT 

sd — (T 

gnd [To 


DATA INPUTS 




OC 

ID IQ 


|2D 2Q| 
3D 3Q 
4D 4Q 
5D 5Q 
6D 6Q 
7D 7Q 


|8D T 8Q 


20j 


Vcc 
IQ' 

IF] — 2Q 

33 — 3 q 

TF] — 4Q 
IF] — 5Q 

33 — 6Q 

T|] — 7Q 
12] — 8Q 

TT]^t 


> OUTPUTS 


CLOCK INPUT 


Outline 20P4 


FUNCTIONAL DESCRIPTION 

The eight D-type edge-triggered flip-flop circuits have the 
common output control OC and clock input T. When T 
changes from low to high, the status of D immediately 
before the change appears at the output Q in accor- 
dance with the function table. 

While OC is high, 1Q-8Q are in the high- 
impedance state “Z” irrespective of other inputs. OC 
does not affect the internal operation of the flip-flops. 
While Q is “Z”, old data can be retained or new data can 
be entered. Since all outputs have high fan-out, this 
device is suitable for use as a buffer register, I/O port, 
or bidirectional bus driver. 


LOGIC DIAGRAM 


IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q V CC 



ID 2D 3D 4D 5D 6D 7D 8D GND 
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M74ALS574P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs | 

Output 

OC* 

T 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Q° 

H 

X 

X 

Z 


t : Transition from low to high level (positive edge trigger) 

Q° : Level of Q before the indicated steady- 
state input conditions were established. 

Z : High-impedance state 

X : Irrelevant 

* Data can be stored irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


—0. 5 — h7 

V 

V, 

Input voltage 


-0.5 — 1-7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0.5 — 1-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — |-75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—2.6 

mA 

loL 

Low-level output current 

0 

.. . 

24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

I * 
Typ 

Max 

V,c 

Input clamp voltage 

V C c = 4. 5 V, l|c == 18mA 



-1.5 

V 

Voh 

High-level output voltage 

Vqc — 4. 5V 

Ioh — 2. 6mA 

2.4 

3.2 


V 

Vou 

Low-level output voltage 

V cc — 4. 5V 

Iol = 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

f* A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A A 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A A 

1 1 1_ 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

•cCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

•ccz 

Supply current, outputs disabled 

V cc =5. 5V 


16 

27 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 
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M74ALS574P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5—5.5V (Note 2) 

C L =50pF 

Rt =500 Q 

R 2 =500Q 



T a =0~70°C 

T a =-20 — h75°C 


Input 

Output 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Q 

35 

50 


32 

50 


MHz 

tpLH 

Propagation time 

T 

Q 

4 

10 

14 

4 

10 

15 

ns 

tpHL 

4 

12 

14 

4 

12 

15 

tpZH 

Output enable time 

OC 

Q 

4 

13 

20 

4 

13 

21 

ns 

tpZL 

4 

12 

18 

4 

12 

19 

tpHZ 

Output disable time 

oc 

Q 

2 

6 

8 

2 

6 

9 

ns 

tpLZ 

3 

6 

13 

3 

6 

14 


* . All typical values are at V C c = 5V, Ta = 25°C. 


Note 2 Measurement circuit 


INPUT V cc OUTPUT o 7v 



1 1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 
t r =2ns, tf=2ns 
V ih =3.5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

t 

IPHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (V cc =4. 5V~5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a =— 20 — h75°C 

Min 

Typ* 

Max 

Min 

* 

CL 

£ 

Max 

tw(TH) 

Pulse width 

T “H” 

14 

5 


15 

5 


ns 

tw(TL) 

T “L” 

14 

10 


15 

10 


tsu(D) 

Setup time in before T T 

Q 

00 

l 

Q 

15 

3 


16 

3 


ns 

th(D) 

Hold time in after T t 

Q 

00 

l 

Q 

0 

i 

-1 


1 

-1 


ns 


* • All typical values are at Vcc = 5V, Ta = 25°C. 
t ' Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 3: The shaded areas indicate the period when the input is permitted to change for predictable output performance. 
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M74ALS575P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 


WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


DESCRIPTION 

The M74ALS575P is a semiconductor integrated circuit 
consisting of eight D-type positive edge-triggered flip- 
flop circuits with 3-state noninverted output and is pro- 
vided with an output control input, a clock input, and a 
reset input, all three common to all circuits. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, I 0 h= -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and clock inputs common to all eight 
circuits 

• Reset input common to all eight circuits 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The eight D-type edge-triggered flip-flop circuits have the 
common output control OC and clock input T, and reset 
input R which is synchronous with the clock. When T 
changes from low to high, the status of D immediately 
before the change appears at the output Q in accor- 
dance with the function table. When R, operating syn- 
chronously with the clock, is low and T changes from low 
to high, then 1Q-8Q become low. 

While OC is high, 1Q-8Q are in the high-impedance 
state “Z” irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 



all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 




2—156 


MITSUBISHI 

ELECTRIC 











MITSUBISHI ALSTTLs 

M74ALS575P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OC* 

R 

T 

D 

Q 

L 

L 

t 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Q° 

H 

X 

_ £_J 

X 

Z 


Note 1: t : 

Q° : 

Z 

X 

* 


Transition from low to high level (positive edge trigger) 

Level of Q before the indicated steady-state input conditions were 
established. 

High-impedance state 

Irrelevant 

Data can be stored or reset irrespective of OC 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — H7 

V 

V, 

' Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°C 

T stg 

Storage temperature range 


—65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

VqH 

High-level output voltage 

V C c=4. 5V, l OH =— 2. 6mA 

2.4 

3.2 


V 

Vql 

Low-level output voltage 

V cc — 4. 5V 

l OL =12mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

aA 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

IlH 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

A A 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



—0. 2 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V 


15 

24 

mA 

Iccz 

Supply current, outputs disabled 

V cc =5. 5V 


16 

27 

mA 


* ' All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS575P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc=4. 5—5. 5V (Note 2) 

C u =50pF 

Ri =5000 

R 2 =500Q 



T a =0— 70°C 

T a = — 20 — H75°C 


Input 

Outputs 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

O 

oo 

1 

O 

30 



28 



MHz 

tpLH 

Propagation time 

T 

0 

00 

1 

o 

4 


14 

4 


15 

ns 

tpHL 

4 


14 

4 


15 

tpZH 

Output enable time 

OC 

o 

00 

1 

a 

4 


20 

4 


21 

ns 

tpZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

oc 

0 

00 

1 

0 

2 


8 

2 


9 

ns 

tpLZ 

3 


13 

3 


14 


*: All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR =sl MHz 

t r =2ns , tf=2ns 
V ih =3.5V, V iu = 0. 3V 
duty cycle=50% 

Z o =50D 

(2) Cl includes probe and jig capacitance. 


Parameter 

i 

tpLH 



Open 


Open 


Closed 


Open 

tpLZ 



TIMING REQUIREMENTS (V cc =4. 5V—5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a = — 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tsu(D) 

Setup time before T t 

1 D — 8D 

15 



16 



ns 

tsu(RH) 

R “H” (inactive) 

20 



21 



tsu(RL) 

R “L” 

15 



16 



th(D) 

Hold time after T T 

1 D — 8D 

0 



1 



ns 

th(RL) 

R “L” 

0 



1 




* : All typical values are at V C c = 5V, T a = 25°C. 
t : Transition from low to high 
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M74ALS575P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 
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M74ALS576P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS576P is a semiconductor integrated circuit 
consisting of eight D-type positive edge-triggered flip- 
flop circuits with 3-state inverted output and is provided 
with an output control input and a clock input, both com- 
mon to all circuits. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, l 0H = -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and clock inputs common to all eight 
circuits 

• Wide operating temperature range (Ta= -20- + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The eight D-type edge-triggered flip-flop circuits have the 
common output control OC and clock input T. When T 
changes from low to high, the status of D immediately 
before the change appears inverted at the output Q in ac- 
cordance with the function table. 

While OC is high, 1Q-8Q are in the high-impedance 
state “Z” irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 
all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 



Except for type name, the M74ALS576P is identical in 
all respects, including pin configuration, functions, and 
specifications, to M74ALS564P. 



















MITSUBISHI ALSTTLs 

M74ALS576P 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 

Note 1: t : Transition from low to high level (positive edge trigger) 

Q° • Level of Q before the indicated steady-state input conditions were 
established. 

Z : High-impedance state 
X : Irrelevant 

* : Data can be stored irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 


—0. 5~+7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0.5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — H 50 

“C 


Inputs 

Output 

OC* 

T 

D 

Q 

L 

r 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Q° 

H 

X 

X 

Z 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

v, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c=4. 5V, I 1C = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

1 oh == 2. 6mA 

2.4 

3.2 


V 

VoL 

Low-level output voltage 

V cc =4. 5V 

1 ol = 1 2mA 


0. 25 

0.4 

V 

l 0 L == 24mA 


0. 35 

0.5 

•OZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

f* A 

loZL 

Off-state low-level output current 

V cc — 5. 5V, V o =0. 4V 



-20 

f* A 

ll 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

IlH 

High-level input current 

V cc — 5. 5V, V|= 2. 7V 



20 

t* A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

•ccz 

Supply current, outputs disabled 

V cc =5. 5V 


16 

27 

mA 


* . All typical values are at Vcc = 5V, Ta = 25°C. 


A MITSUBISHI 
ELECTRIC 


2—161 










MITSUBISHI ALSTTLs 

M74ALS576P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5 — 5. 5V (Note 2) 

C L =50pF 

Ri=500Q 

R 2 =5000 



T a =0 — 70°C 

T a =-20~+75°C 


Input 

Outputs 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

fmax 

Maximum clock frequency 

T 

1Q-8Q 

30 



28 



MHz 

tpLH 

Propagation time 

T 

Oi 

l 

CD 

OI 

4 


14 

4 


15 

ns 

tpHL 

A 


14 

4 


15 

tpZH 

Output enable time 

OC 

1 Q — 8Q 

A 


20 

4 


21 

ns 

tpZL 

A 


18 

4 


19 

tpHZ 

Output disable time 

oc 

10 

00 

l 

IO 

2 


8 

2 


9 

ns 

tpLZ 

3 


13 

3 


14 


* All typical values are at V C c = 5V, T a = 25°C 


Note 2 Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V lH =3.5V, V il = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

‘PHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (V cc =4. 5V~5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a = — 20 — P75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H" 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

165 



17.5 



tsu(D) 

Setup time before T T 

Q 

00 

l 

Q 

15 



16 



ns 

th(D) 

Hold time after T t 

Q 

00 

l 

Q 

0 



1 



ns 


* . All typical values are at V C c = 5V, T a = 25°C. 
f : Transition from low to high (positive edge trigger) 


TIMING DIAGRAM (Reference level = 1.3V) 




Note 3 The shaded areas indicate the period when the input is permitted to change for predictable output performance 
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M74ALS577P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (INVERTED) 


DESCRIPTION 

The M74ALS577P is a semiconductor integrated circuit 
consisting of eight D-type positive edge-triggered flip- 
flop circuits with 3-state inverted output and is provided 
with an output control input, a clock input, and a reset in- 
put, all three common to all circuits. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (loi_ = 24mA, I 0 h= -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and clock inputs common to all eight 
circuits 

• Reset input common to all eight circuits 

• Wide operating temperature range (T a = -20~ +75°C) 


APPLICATIONS 

General purpose, for use 
digital equipment. 


in industrial and consumer 


PIN CONFIGURATION (TOP VIEW) 


RESET INPUT 

R-U 


V- 



E 

Vcc 



i. 




OUTPUT 

CONTROL 

INPUT 

oc — (T 

— 0 

OC R 



23] 

NC 



riD — [T 

— 

1 D 

IQ 

>- 

22] — 

IQ' 



2D — \T 

— 

2D 

2Q 

3- 

m- 

2Q 



3D — (T 

— 

3D 

3Q 

3 — 

20 ] — 

3Q 



40 

5D — (T 

— 

4D 

4Q 

0- 

n - 

40 


DATA INPUTS 








» OUTPUTS 


— 

5D 

5Q 

3— 

n -* 

5Q 


6D — * [T 

— 

6D 

6Q 

3— 

m- 

6Q 



70 

— 

7D 

7Q 

>- 

ID - 

7Q 



, 8D m 

— 

i— 

Q 

00 

8Q 

3— 

m- 

8 ^. 



nc Oii 


C 



13- 


CLOCK INPUT 







GND QT 





E 

NC 








NC NO CONNECTION 



Outline 24P4 




FUNCTIONAL DESCRIPTION 

The eight D-type edge-triggered flip-flop circuits have the 
common output control OC, clock input T, and reset in- 
put R which is synchronous with the clock. When T 
changes from low to high, the status of D immediately 
before the change appears inverted at the output Q in ac- 
cordance with the function table. When R is low, and T is 
set from low to high, the outputs 1Q-8Q become high. 

While OC is high, 1Q-8Q are in the high-impedance 
state “Z” irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 


all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 


LOGIC DIAGRAM 


IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q V cc 
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MITSUBISHI ALSTTLs 

M74ALS577P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (INVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs 

Output 

OC* 

R 

T 

D 

Q 

L 

L 

t 

X 

H 

L 

H 

t 

H 

L 

L 

H 

r 

L 

H 

L 

r h 

L 

X 

Q° 

H 

X 

X 

X 

Z 


Transition from low to high level (positive edge trigger) 

Q° ‘ Level of Q before the indicated steady-state input conditions were 
established. 

2 : Hign-impedance state 
X • Irrelevant 

* : Data can be stored or reset irrespective of OC. 


Note 1: T 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0. 5 — f 7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0. 5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65-+150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, l| C = — 1 8mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V, I oh =- 2. 6mA 

2.4 

3.2 


V 

VoL 

Low-level output voltage 

V cc =4. 5V 

l OL =12mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

l<DZH 

Off-state high-level output current 

V cc =5. 5V, V 0 ==2. 7V 



20 

f* A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

f* A 

1, 

Input current at maximum voltage 

V cc =5- 5V, V,=7V 



0.1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

f* A 

i|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

•ccz 

Supply current, outputs disabled 

V cc =5. 5V 


16 

27 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


2—164 


A MITSUBISHI 
ELECTRIC 













MITSUBISHI ALSTTLs 

M74ALS577P 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5—5. 5V (Note 2) 

C L =50pF 

R,=5000 

R 2 =500Q 



T a =0 — 70°C 

T a = — 20 — •+75°C 


Input 

Outpgts 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

Ol 

1 

00 

01 

30 



28 



MHz 

tpLH 

Propagation time 

T 

IO 

00 

l 

IO 

4 


14 

4 


15 

ns 

tpHL 

4 


14 

4 


15 

fpZH 

Output enable time 

OC 

Of 

l 

00 

01 

4 


20 

4 


21 

ns 

tpZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

oc 

1 Q — 8Q 

2 


10 

2 


11 

ns 

tpLZ 

3 


13 

3 


14 


* : All typical values are at V C c = 5V, Ta = 25°C. 


Note 2 Measurement circuit 

INPUT Vcc OUTPUT 9 7 V 



( 1 ) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
t r ==2ns, tf=2ns 
V, h = 3. 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpzH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5V — 5. 5V, C L =50pF, R 2 =500Q ) 





Limits 


Symbol 

Parameter 

T* 

j=0 — 70°C 

T a — 

-20 — h75°C 

Unit 




Mm 

Typ* 

Max 

Min 

Typ* 

Max 


tw(TH) 


T “H” 

16.5 



17.5 




tw(TL) 


T “L” 

16.5 



17.5 




tsu(D) 


Q 

00 

l 

Q 

15 



16 




tsU(R) 


R “L” 

15 



16 




th(D) 

UnlH timp aftpr T t 

1D—8D 

0 



1 




th(R) 

nuiu cu ici 1 1 

R “L” 

0 



1 





* : All typical values are at V C c = 5V, Ta = 25°C 
t : Transition from low to high 

TIMING DIAGRAM (Reference level = 1.3V) 


t«3l I l O'! tl-W D I 
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M74ALS580P 

OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS580P is a semiconductor integrated circuit 
consisting of eight D-type latch circuits with 3-state in- 
verted output and is provided with an output control in- 
put and an enable input, both common to all circuits. 

FEATURES 

• 3-state, high fan-out (loi_ = 24mA, Ioh = -2.6mA) 

• High package density with eight circuits in one 
package 

• Output control and enable inputs common to all 
eight circuits 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT , — 

CONTROL OC — 1 

INPUT •— 

ID — (T 
2D — * QT 
3D — [7 
4D — [IT 
5D — (T 
6D — * [7 
7D — [7 
8D — (T 
GND [uj 


DATA INPUTS 


1 


OC ■. 

D 1 Q |°“ 


2D 2Q o- 
3D 3Q o- 
4D 4Q 3- 
5D 5Q o- 
6D 6Q o- 
7D 7Q o- 


8D^ 8Q 


HI- 

3 


IQ 
2Q 
TT] — 3Q 
16] — ► 4Q 
Ti] — 5Q 
Ta\ -* 6Q 
T3] — 7Q 
T2] — 8Q 

H] E 


ENABLE INPUT 


FUNCTIONAL DESCRIPTION 

The eight D-type latch circuits have the common output 
control OC and enable input E. While E is high, the infor- 
mation from D appears inverted at the output Q and 
Q changes with D.When E changes from high to low, the 
status of D immediately before the change is latched. 
While E is low, the status of Q is retained even if D 
changes. 

While OC is high, 1Q-8Q are in the high- 
impedance state “Z” irrespective of other inputs. OC 
does not affect the internal operation of the flip-flops. 
While Q is “Z”, old data can be retained or new data can 
be entered. Since all outputs have high fan-out, this 
device is suitable for use as a buffer register, I/O port, 
or bidirectional bus driver. 


Outline 20P4 


Except for type name, the M74ALS580P is identical in 
all respects, including pin configuration, functions, and 
specifications, to M74ALS563P. 


LOGIC DIAGRAM 


IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q V C c 



2—166 


A MITSUBISHI 
ELECTRIC 











MITSUBISHI ALSTTLs 


M74ALS580P 

OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs 

Output 

OC* 

E 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Level of Q before the indicated steady-state input conditions were 
established. 

High-impedance state 
Irrelevant 

Data can be latched irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0.5 — 1-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — 1-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

Tstg 

Storage temperature range 


—65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, l,c= — 18mA 



— 1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V, I oh = -2. 6mA 

2.4 

3.2 


V 

VqL 

Low-level output voltage 

V cc — 4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L == 24mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

Vq C =5. 5V, V q =2. 7V 



20 

£< A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

f* A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

IlH 

High-level input current 

V cc =5. 5V, V|— 2. 7V 



20 

M A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



- 0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

19 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


15 

24 

mA 

•ccz 

Supply current, outputs disabled 

V C c=5. 5V 


16 

L 2 . 7 .. 

mA 


* All typical values are at Vcc = 5V, Ta = 25°C 
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M74ALS580P 

OCTAL D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =4.5~5.5V (Note 2) 

C L =50pF 

Ri=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a =~ 20~-P75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

1 D — 8D 

1 Q — 8Q 

3 


18 

3 


19 

ns 

tpHL 

3 


14 

3 


15 

tpLH 

E 

1 Q — 8Q 

8 


22 

8 


23 

ns 

tpHL 

8 


21 

8 


22 

tpZH 

Output enable time 

OC 

IO 

00 

l 

IO 

4 


20 

4 


21 

ns 

tpZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

oe 

1 Q — 8Q 

2 


8 

2 


9 

ns 

tpLZ 

3 


13 

3 


14 


*. All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2. Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V| H =3. 5V, V|l= 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (V cc =4. 5V — 5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0~70°C 

T a = — 20 — h75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tw(E) 

Pulse width 

E “H” 

15 



16 



ns 

tsu(D) 

Setup time before E i 

1D—8D 

10 



11 



ns 

th(D) 

Hold time after E i 

□ 

GO 

l 

O 

10 



11 



ns 


* . All typical values are at Vcc = 5V, Ta = 25°C 
i : Transition from high to low 
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M74ALS620P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS620P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state inverted outputs. 

FEATURES 

# Two-way transmission or isolation between two 8-bit 
data 

# High fan-out (Iol = 24itiA, I 0 h= -15mA) 

# Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state inverted outputs. 

The input/output direction is controlled by OCab and 
OCba. 

When OCab and OCba are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins and A 
are made the output pins. When OCab is low and OCba is 
high, both A and B are in the high-impedance state and A 
and B are isolated. Latch operation is possible when 
OCab is high and OCba is low. 

The low-power version of M74ALS620P, the 
M74ALS1620P, is also available,. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL OCab 
INPUT 


m 


INPUTS/ 

OUTPUTS 




‘ As 
GND 


Vcc 

m 

18) ** Bi 

A3~ j-ni ~ B 2 

A4 - E-rt^-^i j-ie] ~ B 3 

~ 85 

— b 6 

— b 7 

B 


a, « E-iE:^jLT 

a 2 - lt 

:5l 


OUTPUT 

OCba CONTROL 
INPUT 


A6 


a 7 - Eh^^L L iU 
[To U 


Bs 


OUTPUTS/ 

'INPUTS 


Outline 20P4 
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M74ALS620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) Note 1: I 


Inputs 

Input /Output 

OCba 

OCab 

A 

B 

L 

L 

O 

1 

H 

H 

i 

O 

H 

L 

Z 

z 

L 

H 

* 

* 


Input pins 

Output pins (inverted output) 

High-impedance state (A and B are isolated) 

In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OC A b and OC B a must be equally high or 
equally low.) 

(2) Set OCab high and OCba low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored If voltage is applied to A or B in t his condition, the 
device may be damaged. Change the status of OCab or OC BA before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (Ta= —20— +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5—+7 

V 

V, 

Input voltage 

A, B 


-0. 5— 1-5.5 

V 

OC A b. OCba 


-0.5 — 1-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — 1-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


—65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

loL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vic 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



—1.5 

V 

Vqh 

High-level output voltage 

V C c=4. 5V 

Ioh = 3mA 

2.4 

3.2 


V 

Ioh = 15mA 

2.0 



VoL 

Low-level output voltage 

V cc =4. 5V 

Iql 1 — 1 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

1. 

Input current at 
maximum voltage 

OC A b. OCba 

V cc =5. 5V, V,=7V 



0.1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



0 . 1 

I.H 

High-level input current 

(Note 2) 

OC A b» OCba 

V cc =5. 5V, V,=2. 7 V 



20 

A A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

OCab. OC B a 

V cc =5. 5V, V|=0. 4V 



- 0. 1 

mA 

CO 

< 



— 0. 1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


18 

30 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


25 

41 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


27 

43 

mA 


* • All typical values are at V cc = 5V, Ta = 25°C. 

Note 2: For A and B, l| H includes off-state high-level output current Iozh- 
Note 3: For A and B, In. includes off-state low-level output current Iqzl- 
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M74ALS620P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5~5. 5V (Note 4) 

C L =50pF 

Ri=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

2 

5 

12 

2 

5 

13 

ns 

tpHL 

2 

5 

12 

2 

5 

13 

tpZH 

Output enable time 


A 

5 

10 

20 

5 

10 

21 

ns 

tpZL 

OCba 

8 

16 

25 

8 

16 

26 

tpHZ 

Output disable time 

OCba 

A 

2 

7 

17 

2 

7 

18 

ns 

tpLZ 

4 

10 

25 

4 

10 

26 

tpZH 

Output enable time 

OCab 

B 

2 

11 

17 

2 

11 

18 

ns 

tpZL 

8 

17 

34 

' 8 

17 

35 

tpHZ 

Output disable time 

OC A b 

B 

5 

10 

20 

5 

10 

21 

ns 

tpLZ 

8 

16 

34 

8 

16 

35 


* • All typical values are at V C c = 5V, T a = 25°C 


Note 4: Measurement circuit 



( 1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih =3.5V, V il = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74ALS621P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS621 P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
noninverted open collector outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (l 0 L = 24mA) 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with noninverted open collector 
outputs. 

The input/output direction is controlled by OCab and 
OCba- 

When OCab and OCba are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins and A 
are made the output pins. When OCab is low and OCba is 
high, both A and B become high and A and B are 
isolated. Latch operation is possible when OCab is high 
and OCba is low. 

The low-power version of M74ALS621 P, the 
M74ALS1621P, is also available. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT 

CONTROL OCab 
INPUT 

' Ai ~ 

A2 
A3 

INPUTS/ I A4 ♦* 

OUTPUTS ' 

A5 

A6 *♦ 

A 7 ~ 

. aq 
GND 

* OPEN COLLECTOR OUTPUT] 

Outline 20P4 j 


E- 

E 

E 

E 


r<H 


hS 


E 

E 


E 

E 


E 

E 






Vcc 

OUTPUT 

— OC QA CONTROL 
INPUT 


:^l 


m 

3 


let 






wo 


Bl 
B2 

Te] — b 3 

T|] b 4 
Ta\~b 5 
T5] ^ b 6 

2H-B7 
TT] — b 8 


OUTPUTS / 
INPUTS 


The functions and pin connections of this device are 
identical to those of M74ALS623P but since open collec- 
tor outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


CIRCUIT SCHEMATIC (EACH BUFFER) 



UNIT. Q 
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M74ALS621P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OCba 

OCab 

A 

B 

L 

L 

O 

1 

H 

H 

1 i 

O 

H 

L 

H 

H 

L 

H 

* 

* 


Note 1. 1 * Input pins 
O : Output pins 

* : In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OCab and OCba must be equally high or 
equally low ) 

(2) Set OC A b high and OC B a low respectively. 

(3) Remove the data. 


(4) The data applied in (1) is stored. If voltage is applied to A or B in t his condition, the 
device may be damaged. Change the status of OCab or OCba before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — f-7 

V 

V, 

Input voltage 

A, B 


-0. 5 — f-7 

V 

OC A b» OCba 


-0.5 — h7 

V 

v ° 

Output voltage 

High-level state 

— 0. 5 H7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°C 

T stg 

Storage temperature range 


-65 — f-1 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit . 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

v IL 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, l,c= — 18mA 



— 1.5 

V 

loH 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VoL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

v 

l 0 L == 24mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

A, B 

V cc =5. 5V, V,=5. 5V 



0. 1 

mA 

OCab. O^ba 

V cc =5. 5V, V,=7V 



0.1 

I.H 

High-level input current 

A, B 

V cc =5. 5V, V,=2. 7V 



20 

M A 

OCab. OC B a 



20 

I.L 

Low-level input current 

A, B 

V C c=5. 5V, V,=0. 4V 



- 0. 1 

mA 

OCab. OCba 



- 0 . 1 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


24 

37 

mA 

•CCL 

Supply current, all outputs low 

Vcc=5. 5V 


30 

45 

mA 

•ccz 

Supply current, all outputs disabled 

V cc — 5. 5V 


32 

50 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C 
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MITSUBISHI ALSTTLs 


M74ALS621P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTEP) 

SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 2) 

C L =50pF 

R l =680Q 



T a =0 — 70°C 

T a = — 20 — P75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A,B 

B, A 

10 

25 

38 

10 

25 

39 

ns 

tpHL 

5 

14 

20 

5 

14 

21 

tpLH 

OCqa 

A 

12 

21 

45 

12 

21 

46 

ns 

tpHL 

12 

25 

40 

12 

25 

41 

tpLH 

OCab 

B 

15 

25 

45 

15 

25 

46 

ns 

tpHL 

12 

27 

40 

12 

27 

41 


( 1 ) The pulse generator (PG) has the following characteristics. 
PRR =1 MHz 

t r =2ns, tf=2ns 
V, H =3. 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 





* All typical values are at Vcc= 5V, Ta = 25°C. 


Note 2. Measurement circuit 

INPUT V cc V cc OUTPUT 
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MITSUBISHI ALSTTLs 


M74ALS622P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS622P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted open collector outputs. 


FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (Iol= 24mA) 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted open collector outputs. 

The input/output direction is controlled by OCab and 
OCba- lector outputs are provided, the high-level output im- 

When OCab and OCba are high, pins A are made the in- pedance can be freely selected with an external load 
put pins and pins B are made the output pins. When resistor. 

OCab and OCba are low, B are made the input pin s and A 
are made the output pins. When OCab is low and OCba is 
high, both A and B become high and A and B are 
isolated. Latch operation is possible when OCab is high 
and OCba is low. 

The low-power version of M74ALS622P, the 
M74ALS1622P, is also available. 

The functions and pin connections of this device are 
identical to those of M74ALS620P, but, since open col- 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 
)NTROL < 
INPUT 


CONTROL OCab [T|-t>-| pfr -j P) 


INPUTS/ 

OUTPUTS 


Al 




a 3 «- ** 62 

^4 ~E-{Ej:=S-!U ~ 83 

A6 •»+ [T Ljj] *-*■ b 5 

a? «*• [j-|t^-L— *- 


E 


As 0® Hill - b 7 

ND [l0 


Vcc 

OUTPUT 

OCba CONTROL 
INPUT 


Bl 


■=rn 12 


OUTPUTS/ 

INPUTS 


* • OPEN COLLECTOR OUTPUT 

Outline 20P4 


CIRCUIT SCHEMATIC (EACH BUFFER) 



UNIT, n 
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MITSUBISHI ALSTTLs 


M74ALS622P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) Note 1: 1 - Input pins 


Inputs 

Input / Output 

OCba 

OCab 


B 

L 

L 

O 

1 

H 

H 

1 

O 

H 

L 

H 

H 

L 

H 

* 

* 


O : Output pins (inverted output) 

* : In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OCab and OCba must be equally high or 
equally low.) 

(2) Set OCab high and OCba low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in th is condition, the 
device may be damaged. Change the status of OCab or OCba before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 h7 

V 

V, 

Input voltage 

A, B 


-0. 5 h7 

V 

OC A bi OCqa 


-0. 5 f 7 

V 

V 0 

Output voltage 

High-level state 

-0.5 h7 

V 

Topr 

Operating free-air ambient temperature range 


-20—+75 

°c 

T stg 

Storage temperature range 


—65 — H50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

Vqh 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vie 

Input clamp voltage 

V cc =4. 5V, l, c = — 18mA 



-1.5 

V 

Ioh 

High-level output current 

V C c” 4. 5V, V 0 =5. 5V 



0.1 

mA 

VOL 

Low-level output voltage 

V cc — 4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

loL = 24mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

A, B 

Vcc = 5.5V, V, = 5.5V 



0.1 

mA 

OC A b» OCba 

V cc =5. 5V, V,=7V 



0.1 

IlH 

High-level input current 

A, B 

V cc =5. 5V, V,=2. 7V 



20 

A A 

OC A b> OC B a 



20 

I.L 

Low-level input current 

A, B 

V C c=5. 5V, V,=0. 4V 



-0.1 

mA 

OCab* OC B a 



-0.1 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


9 

13 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


16 

25 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


10 

14 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
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MITSUBISHI ALSTTLs 


M74ALS622P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =4.5~5.5V (Note 2) 

C L =50pF 

R l =680Q 



T a =0~70°C 

T a =— 20~+75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

15 

22 

38 

15 

22 

39 

ns 

tpHL 

5 

14 

19 

5 

14 

20 

tpLH 

OCba 

A 

12 

19 

40 

12 

19 

41 

ns 

tpHL 

12 

26 

40 

12 

26 

41 

tpLH 

OCab 

B 

15 

24 

45 

15 

24 

46 

ns 

tpHL 

12 

28 

40 

12 

28 

41 


* : All typical values are at Vcc= 5 V, Ta= 25°C 


Note 2. Measurement circuit 

INPUT V cc V cc OUTPUT 



( 1 ) The pulse generator (PG) has the following characteristics- 
PRR^I MHz 

t r =2ns, tf=2ns 
V ih =3. 5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 





/ 
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MITSUBISHI ALSTTLs 


M74ALS623P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 
DESCRIPTION 

The M74ALS623P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state noninverted outputs. 


FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (l 0 L = 24mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by OCab and 
OCba. 

When OCab and OCba are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins and A 
are made the output pins. When OCab is low and OCba is 
high, both A and B are in the high-impedance state and A 
and B are isolated. Latch operation is possible when 
OCab is high and OCba is low. 

The low-power version of M74ALS623P, the 
M74ALS1623P, is also available. 
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MITSUBISHI ALSTTLs 

M74ALS623P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) Note 1: 


Inputs 

Input / Output 

OCba 

OCab 

A 

B 

L 

L 

o 

1 

H 

H 

1 

O 

H 

L 

z 

z 

L 

H 

* 

* 


I : Input pins 

O : Output pins (noninverted output) 

Z : High-impedance state (A and B are isolated) 

* : In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OC A b and OCba must be equally high or 
equally low.) 

(2) Set OCab high and OC BA low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in th is condition, the 
device may be damaged. Change the status of OC AB or OC BA before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — F7 

V 

V, 

Input voltage 

A, B 


-0.5-+5.5 

V 

OC A b. OCba 


-0. 5 — 1-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — f-5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

1 °C 

T stg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V.H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-15 

mA 

•oL 

Low-level output current 

0 


24 

mA 

1 

1- 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vic 

Input clamp voltage 

Vcc =4. 5V, l, c == — 1 8mA 



— 1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V 

l 0 H=~3mA 

2.4 

3.2 


V 

l OH =— 15mA 

2.0 



Vol 

Low-level output voltage 

V cc =4. 5V 

Iol = 1 2mA 


0. 25 

0.4 

V 

loL = 24mA 

N 

0. 35 

0.5 

1. 

Input current at maximum 
voltage 

OCab. OCba 

V cc =5. 5V, V,=7 V 



0.1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



0. 1 

I.H 

High-level input current 

(Note 2) 

OC A b» OC ba 

V cc =5. 5V, V, = 2. 7V 



20 

juA 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

OC A b. OC B a 

V C c=5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



—0. 1 

•o 

Output current 

V cc — 5. 5V, Vq-2. 25V 

-30 


-112 

mA 

•cCH 

Supply current, all outputs high 

V cc =5. 5V 


27 

40 

mA 

•cCL 

Supply current, all outputs low 

V cc =5. 5V 


32 

48 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


37 

53 

mA 


* : All typical values are at Vcc= 5V, T a = 25°C. 

Note 2: For A and B, l| H includes off-state high-level output current I 0 zh- 
Note 3: For A and B, l| L includes off-state low-level output current Iqzl- 
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MITSUBISHI ALSTTLs 


M74ALS623P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c = 4. 5 — 5. 5V (Note 4) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0~70°C 

T a =— 20 — h75°C 


Input 

Output 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

B 

3 

7 

13 

3 

7 

14 

ns 

tpHL 

3 

7 

11 

3 

7 

12 

tpLH 

B 

A 

3 

7 

13 

3 

7 

14 

ns 

tpHL 

3 

7 

11 

3 

7 

12 

tpZH 

Output enable time 

OC B a 

A 

7 

12 

22 

7 

12 

23 

ns 

fpZL 

7 

16 

25 

7 

16 

26 

tpHZ 

Output disable time 


A 

2 

9 

21 

2 

9 

22 

ns 

tpLZ 

OC B a 

3 

12 

26 

3 

12 

27 

tpZH 

Output enable time 

OCab 

B 

7 

13 

22 

7 

13 

23 

ns 

tpZL 

7 

17 

25 

7 

17 

26 

tpHZ 

Output disable time 

OOab 

B 

2 

14 

21 

2 

14 

22 

ns 

tpLZ 

3 

17 

26 

3 

17 

27 


* All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4. Measurement circuit (D The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
t r =2ns, tf=2ns 
V ih =3.5V, V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 



Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 


M74ALS640P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS640P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state inverted outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (loL = 24mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state inverted outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 
When OC is high, both A and B are in the high-impedance 
state and A and B are isolated. 

The low-power version of M74ALS640P, the 
M74ALS1640P, is also available. 


PIN CONFIGUR/ 

DATA 

niRPrrnnw 

mON (TOP 

VIEW) 


CONTROL 

INPUT 

Illall 

f°l 





Bj 


1 

m 


OUTPUT 

CONTROL 

INPUT 



Kife 


INPUTS/ 


tCE 

m 



OUTPUTS 1 

Hdb 

■S3 

nm 


OUTPUTS/ 


a 6 ~|7 

a 7 — 

& 

tiw 

m 


’inputs 




d! 



GND [lO 






Outline 20P4 




FUNCTION TABLE (Note 1) 


Inputs 

Input/Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1: I Input pins 

O Output pins (inverted output) 

Z ' High-impedance state (A and B are isolated) 
X Irrelevant 



2—182 


A MITSUBISHI 
ELECTRIC 







MITSUBISHI ALSTTLs 

M74ALS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -2Q~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — F7 

V 

v, 

Input voltage 

A, B 


-0.5 — h5. 5 

V 

DIR, OC 


-0. 5 — (-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — f 5. 5 

V 

Cl 

O 

Operating free-air ambient temperature range 


-20— F75 

°c 

T stg 

Storage temperature range 


-65 — H50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V 1L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, l,c= — 18mA 



— 1.5 

V 

Vqh 

High-level output voltage 

V cc =4. 5V 

Ioh = 3mA 

2.4 

3.2 


V 

Ioh = 1 5mA 

2.0 



VoL 

Low-level output voltage 

V cc =4. 5V 

Iol = 1 2mA 


0. 25 

0.4 

V 

*oL=24mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V, V,— 7V 



0. 1 

mA 

A, B 

V C c=5. 5V, V,=5. 5V 



0. 1 

I.H 

High-level input current 

(Note 2) 

DIR, OC 

V C c=5. 5V, V, = 2. 7V 



20 

M A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

DIR, OC 

V C c=5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0. 1 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


19 

32 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


27 

40 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


28 

43 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: For A and B, lm includes off-state high-level output current Iqzh- 


Note 3: For A and B, In. includes off-state low-level output current Iqzl- 
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MITSUBISHI ALSTTLs 

M74ALS640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc= 4.5~5.5V (Note 4) 

C u =50pF 

R,=500O 

R 2 =500Q 



T a =0~70°C 

T a =-20 — h75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpi_H 

Propagation time 

A, B 

B, A 

2 

5 

11 

2 

5 

12 

ns 

tpHL 

2 

5 

10 

2 

5 

11 

tpZH 

Output enable time 

OC 

A, B 

5 

12 

21 

5 

12 

22 

ns 

tpZL 

8 

18 

24 

8 

18 

25 

tpHZ 

Output disable time 

oc 

A, B 

3 

6 

12 

3 

6 

13 

ns 

tpLZ 

4 

7 

18 

« 

7 

19 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V| H =3. 5V, V )L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpzH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) 
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B, A (OUTPUT) 
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MITSUBISHI ALSTTLs 


M74ALS64 1 P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS641 P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
noninverted open collector outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (l 0 L = 24mA) 

• Wide operating temperature range (Ta= ~20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with noninverted open collector 
outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 

When OC is high, both A and B become high and A 
and B are isolated. 

The low-power version of M74ALS641P, the 
M74ALS1641P, is also available. 

The functions and pin connections of this device are 
identical to those of M74ALS645P but since open collec- 
tor outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


DATA 
DIRECTION 
CONTROL DIR 
INPUT 


INPUTS/ 

OUTPUTS 




A2 




A5 


A 8 ~ 

GND [To 




a 4 « ~ 03 

HI 

A e - ** Bs 


A7 ~ « b 6 


Vcc 

OUTPUT 

OC CONTROL 
INPUT 


B 2 


"^L-TTI - 68 


OUTPUTS/ 

INPUTS 


* OPEN COLLECTOR OUTPUT 

Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

H 

H 


Note 1: I • Input pins 

O . Output pins (noninverted output) 
X : Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 

M74ALS641P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (T a = — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

v, 

Input voltage 

A, B 


-0. 5 — h7 

V 

DIR, OC 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 h7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

v 

VOH 

High-level output voltage 



5.5 

V 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vic 

Input clamp voltage 

V cc — 4. 5V, l|c == 18mA 



-1.5 

V 

Ioh 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

V OL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

1, 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V 

V,=7V 



0. 1 

mA 

A, B 

Vi = 5.5V 



0. 1 

IlH 

High-level input current 

DIR, OC 

V C c=5. 5V, V|=2. 7V 



20 

f* A 

A, B 



20 

I.L 

Low-level input current 

DIR, OC 

V C c=5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0. 1 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


24 

33 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


30 | 

40 

mA 

•ccz 

Supply current, all outputs disabled 

V C c=5. 5V 


33 

50 

mA 


* • All typical values are at Vcc=5V, Ta = 25°C 
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MITSUBISHI ALSTTLs 


M74ALS64 1 P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc=4.5~5.5V (Note 2) 

C u =50pF 

R l =680Q 



T a —0~70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

10 

29 

38 

10 

29 

39 

ns 

tpHL 

5 

13 

20 

5 

13 

21 

tpLH 

OC, DIR 

A, B 

12 

18 

38 

12 

18 

39 

ns 

tpHL 

13 

27 

40 

13 

27 

41 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit 

INPUT V cc V cc OUTPUT 



TIMING DIAGRAM (Reference level = 1.3V) 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns , tf=2ns 
V ih = 3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 



DIR 

1 


^ 

A (OUTPUT) 

*PLH 




1 

/ 

tpHL 





J 


B (INPUT) 

\ 

tpHL 


/ 


tpLH 
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MITSUBISHI ALSTTLs 


M74ALS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS642P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted open collector outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (l 0 L = 24mA) 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted open collector outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 

When OC is high, both A and B become high and A 
and B are isolated. 

The low-power version of M74ALS642P, the 
M74ALS1642P, is also available. 

The functions and pin connections of this device are 
identical to those of M74ALS640P but since open collec- 
tor outputs are provided, the high-level output im- 
pedance can by freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


DATA 
DIRECTION 
CONTROL DIR 
INPUT 


ES 


INPUTS/ 

OUTPUTS 


20 ] 

HhMka# 


Ai — 

A 2 - U hPrf 


a 3 - GJ-[Pn 


GND [io| 


A4 ~[IHSjgp^ 


A7 - TH ~ 




A s - E-rtSP 

E-[£F 

As ~ TD ~ B7 


Wi-, 

" 81 
~ 82 

^ ~ B3 
A5 ** TH - 




Vcc 

OUTPUT 

OC CONTROL 
INPUT 


;=m L m] B 5 


b 6 


Be 


OUTPUTS/ 

INPUTS 


* OPEN COLLECTOR OUTPUT 

Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

H 

H 


Note 1: | • input pins 

O : Output pins (inverted output) 
X • Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 

M74ALS642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 

A, B 


-0.5 — h7 

V 

DIR, OC 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0.5-+7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

VqH 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V C c=4.5V, I 1C = — 18mA 



-1.5 

V 

loH 

High-level output current 

V cc — 4. 5V, V 0 =5. 5V 



0 . 1 

mA 

V 0 L 

Low-level output voltage 

V cc =4. 5V 

l OL =1 2mA 


0. 25 

0.4 

V 

l OL = 24mA 


0. 35 

0.5 

1, 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V 

< 

II 

■vj 

< 



0. 1 

mA 

A, B 

V| = 5.5V 



0 . 1 

•lH 

High-level input current 

DIR, OC 

Vcc=5. 5V, V,=2. 7V 



20 

A A 

A, B 



20 

I.L 

Low-level input current 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



- 0 . 1 

mA 

A, B 



- 0. 1 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


i 9 

15 

mA 

ICCL 

Supply current, all outputs low 

Vcc =5. 5V 


15 

28 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


10 

16 

mA 

1 


* : All typical values are at Vcc = 5V, Ta=25°C. 
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MITSUBISHI ALSTTLs 

M74ALS642P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 2) 

Cl=50pF 

R l =680Q 



T a = 0 — 70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

15 

21 

41 

15 

21 

42 

ns 

tpm_ 

5 

16 

22 

5 

16 

23 

tpLH 

OC, DIR 

A, B 

10 

16 

40 

10 

16 

41 

ns 

tpHL 

15 

28 

50 


28 

51 


* : All typical values are at Vcc=5V, Ta = 25°C. 


Note 2 Measurement circuit 

INPUT V cc V cc OUTPUT 


PG 


DUT 


"1 7 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r =2ns, tf=2ns 
V ih = 3.5V, V| L =0. 3V 
duty cycle=50% 

Z o =500 

(2) C L includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) j 

v ' 

^ OC J 

<v i 

i 










B, A (OUTPUT) 

S 

tpHL 



^ B, A (OUTPUT) 

JPHL 

k. 


r 


tpLH 


t PLH 
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MITSUBISHI ALSTTLs 


M74ALS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS643P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted and noninverted 3-state outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (l 0 L = 24mA, l 0H = -15mA) 

• Wide operating temperature range (T a = -20- +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted and noninverted 3-state 
outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made_the input pins and A are made the output pins. 
When OC is high, both A and B are in the high-impedance 
state and A and B are isolated. 

The low-power version of M74ALS643P, the 
M74ALS1643P, is also available. 


PIN CONFIGURATION (TOP VIEW) 


DATA 
DIRECTION 
CONTROL DIR 
INPUT 


llr*>-j i— cb{ H2I 

f A, ~ 


INPUTS/ 

OUTPUTS 




Vcc 




3 


OUTPUT 
OC CONTROL 
INPUT 


A2 QHE:: <*-* Bi 

a 3 ~ E— ill 

a 4 « [s Lie) 

A5 ♦♦ fT — y, | M 

A? ** [l 

a 8 «+ [T- ^o - l= C 7 l Hi 

ND [To 


a 6 


B 2 

b 3 

]5] B4 
h] *-*> B 5 

T3 J — b 6 

^J2\ « B 7 

LpT| bs 


OUTPUTS/ 

INPUTS 


Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

—I 

X 

Z 

Z 


Note 1: I Input pins 

O • Output pins (noninverted output) 

O Output pins (inverted output) 

Z High-impedance state (A and B are isolated) 
X Irrelevant 
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MITSUBISHI ALSTTLs 

M74ALS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

V C c 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 

A, B 


-0. 5 — 1-5. 5 

V 

DIR, OC 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65 — 1-150 

•C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage i 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


-1-75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V CC =4.5V, l, c =-18mA 



-1.5 

V 

V OH 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

l OH ==— 15mA 

2.0 



VOL 

Low-level output voltage 

V C c=4. 5V 

l OL =12mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

•l 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V 

< 

II 

< 



0.1 

mA 

A, B 

V,=5. 5V 



0.1 

l|H 

High-level input current 

(Note 2) 

DIR, OC 

V C c=5. 5V, V,=2. 7V 



20 

P A 

A, B 



20 

•lL 

Low-level input current 

(Note 3) 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

A, B 



-0. 1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25 V 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


25 

35 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


33 

45 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


35 

48 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C. 

Note 2: For A and B, Iih includes off-state high-level output current Iozh- 
Note 3: For A and B, l| L includes off-state low-level output current Iozl- 
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MITSUBISHI ALSTTLs 

M74ALS643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 4) 

C L =50pF 

Ri =5000 

R 2 =500Q 



T a =0~70°C 

T a =— 20- — h75°C 


Input 

Output 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

B 

2 

5 

10 

2 

5 

11 

ns 

tpHL 

2 

5 

10 

2 

5 

11 

tpLH 

B 

A 

3 

7 

11 

3 

7 

12 

ns 

tpHL 

3 

,7 

11 

3 

7 

12 

tpZH 

Output enable time 

OC 

A 

7 

12 

20 

7 

12 

21 

ns 

tpZL 

10 

17 

26 

10 

17 

27 

tpHZ 

Output disable time 

oc 

A 

3 

7 

16 

3 

7 

17 

ns 

tpLZ 

4 

10 

18 

4 

10 

19 

tpZH 

Output enable time 

OC 

B 

5 

10 

21 

5 

10 

22 

ns 

tpZL 

8 

17 

24 

8 

17 

25 

tpHZ 

Output disable time 

oc 

B 

3 

5 

12 1 

3 

5 

13 

ns 

tpLZ 

4 

7 

18 

4 

7 

19 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4: Measurement circuit 



( 1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V, h = 3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 


M74ALS644P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS644P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted and noninverted open collector outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

e Open collector output 

• High fan-out (l 0 L = 24mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted and noninverted open col- 
lector outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 

When OC is high, both A and B become high and A 
and B are isolated. 

The low-power version of M74ALS644P, the 
M74ALS1644P, is also available. 

The functions and pin connections of this device are 
identical to those of M74ALS643P but since open collec- 
tor outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


DATA 
DIRECTION 
CONTROL DIR -► 
INPUT 


A) *♦ 


INPUTS/ 

OUTPUTS 


A2 ° 

A3 *♦ 
A4 *-*• 
A5 +♦ 
A6 *♦ 
Ay +♦ 
As ° 


GND 



Vcc 


OC 


OUTPUT 

CONTROL 

INPUT 


Bi 
B2 
♦♦ B3 
•*-+ B4 
*♦ B5 
B6 
*♦ By 
++ B8 


OUTPUTS/ 

INPUTS 


* . OPEN COLLECTOR OUTPUT 

Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input /Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

H 

H 


Note 1: I • Input pins 

O Output pins (noninverted output) 

O Output pins (inverted output) 

X : Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 


M74ALS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — H7 

V 


A, B 


-0.5 — H7 

V 


D|r — 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0.5 — h7 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65- + 150 

°C 


RECOMMENDED OPERATING CONDITIONS 




Limits 




Min 

Typ 

Max 


Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

•oL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Min 

Limits 

Typ * 

Max 

Unit 

V,c 

Input clamp voltage 

V C c=4. 5V, l, c = — 18mA 



-1.5 

V 

•oh 

High-level output current 

V C c=4. 5V, V 0 =5. 5V 



0. 1 

mA 




1 o l 12mA 


0. 25 

0.4 


V OL 



Vcc *• OV 

loL == 24mA 


0. 35 

0.5 



Input current at maximum 

A, B 

V|= 5.5V 



0.1 



voltage 

DIR, OC 

V,=7V 



0.1 


1 


A, B 

\/ — R K\/ \/ — 9 7\/ 



20 


MH 


DIR, OC 

Vcc — u. OV, Vj — 4. /V 



20 

A A 

l 


A, B 

\/ — R c\/ \/ — n 



—0. 1 


ML 


DIR, OC 

Vcc — D. OV, V| — O. 4 v 

1 



-0. 1 


ICCH 

Supply current, all outputs high 

V C c— 5. 5v 


16 

29 

mA 

•cCL 

Supply current, all outputs low 

V cc =5. 5V 


25 

40 

mA 

•ccz 

Supply current, all outputs disabled 

Vcc=5. 5V 


21 

34 

mA 


: All typical values are at Vcc = 5V, Ta = 25°C. 
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MITSUBISHI ALSTTLs 

M74ALS644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =4.5~5.5V (Note 2) 

C L =50pF 

R l — 680 Q 



T a =0 — 70°C 

T a =~20 — h75°C 


Input 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

B 

15 

24 

41 

15 

24 

42 

ns 

-i 

X 

a. 

5 

13 

22 

5 

13 

23 

tpLH 

B 

A 

15 

25 

41 

15 

25 

42 

ns 

tpHL 

5 

12 

21 

5 

12 

22 

tpLH 

OC 

A 

12 

19 

37 

12 

19 

38 

ns 

tpHL 

13 

25 

40 

13 

25 

41 

tpLH 

oc 

B 

12 

15 

33 

12 

15 

34 

ns 

tpHL 

15 

26 

40 

15 

26 

41 

tpLH 

DIR 

A 

10 

17 

30 

10 

17 

31 

ns 

tpHL 

10 

25 

35 

10 

25 

36 

tpLH 

DIR 

B 

15 

24 

45 

15 

24 

46 

ns 

tpHL 

15 

28 

40 

15 

28 

41 


*: All typical values are at V C c = 5V, T a = 25°C. 


Note 2: Measurement circuit 


INPUT V cc V cc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^I MHz 

t r =2ns, tf=2ns 
V, h = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74ALS645P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS645P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (l 0 L = 24mA, 1 0H = -15mA) 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 
When OC is high, both A and B are in the high-impedance 
state and A and B are isolated. 

This device is identical in all respects except for its 
name to the M74ALS245P. The low-power version of 
M74ALS645P, the M74ALS1645P, is also available. 


PIN CONFIGURATION (TOP VIEW) 


DATA 
DIRECTION 
CONTROL DIR 
INPUT 






INPUTS/ 

OUTPUTS 


m 




Vcc 


ai - 

INPUT 

A2 - U-d^i^n L I1 - B ' 
a 3 - - 62 

A4 -* [T- rC£- -=-] 1)6] — b 3 

a 5 *• L iU ~ 64 

A6 ~ ‘-id] — B 5 

A 7 Ljaj — B6 


OUTPUT 

OC CONTROL 


. As 

GND 




R 


l|tt] — b 8 


OUTPUTS / 
INPUTS 


Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input/Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

Z 


Note 1: l Input pins 

O Output pins (noninverted output) 

Z High-impedance state (A and B are isolated) 
X Irrelevant 
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M74ALS645P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 

A, B 


—0.5 — h5. 5 

V 

DIR, OC 


-0.5 H7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0. 5 — f 5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — b75 

°c 

T stg 

Storage temperature range 


-65 — f-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level irlput voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

loL 

Low-level output current 

0 


24 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V CG =4. 5V, l lc = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

1 oh == 15mA 

2.0 



VOL 

Low-level output voltage 

V cc =4.5V 

1 ol' = 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

1, 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V, V,=7V 



0.1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



0.1 

IlH 

High-level input current 

(Note 2) 

DIR, OC 

V cc =5. 5V, V,=2. 7 V 



20 

A A 

A, B 



20 

l|L 

Low-level input current 

(Note 3) 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



-0.1 ^ 

mA 

A, B 



-0.1 

•o 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


30 

45 

mA 

•CCL 

Supply current, all outputs low 

V C c=5. 5V 


36 

55 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


38 

58 

mA 


*: All typical values are at V C c = 5V, Ta = 25°C 

Note 2: For A and B, l !H includes off*state high-level output current Iozh 
Note 3: For A and B, l| L includes off-state low-level output current Iozl- 
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M74ALS645P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c = 4. 5 — 5. 5V (Note 4) 

C L =50pF 

Ri=500Q 

R 2 =500Q 



T a =0~70°C 

T a = — 20 h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

3 

7 

10 

3 

7 

11 

ns 

tpHL 

3 

7 

10 

3 

7 

11 

tpZH 

Output enable time 

OC 

A, B 

8 

14 

20 

8 

14 

21 

ns 

tpZL 

10 

18 

26 

10 

18 

27 

tpHZ 

Output disable time 

oc 

A, B 

3 

7 

16 

3 

7 

17 

ns 

tpLZ 

4 

9 

18 

4 

9 

19 


* • All typical values are at V C c = 5V, T a = 25°C. 


Note 4 Measurement circuit 


INPUT V cc OUTPUT ? 7v 



( 1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih = 3.5V, V|l= 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) -J 

t "S 

l oc \ 

t 7 

L 

— 

B, A (OUTPUT) 







-4 

-n q\/ 

1 

L 1 

— 3 

t pHL 

B, A (OUTPUT) 

V 

LJ 

\ 

tp HZ 




tpLH 


tpZH 
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M74ALS873P 

DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS873P is a semiconductor integrated circuit 
consisting of two 4-bit D-type latch circuits with 3-state 
noninverted output. Each of the circuits has an output 
control input, an enable input, and a direct reset input. 

FEATURES 

• 3-state, high fan-out (l 0 L = 24mA, I 0 h= -2.6mA) 

• 4-bit common output control input and enable input 

• 4-bit common direct reset input 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Each of the two 4-bit D-type latch circuits has 4-bit com- 
mon output control OC, enable input E, and direct reset 
Rd. When Rd is low, the outputs become low, ir- 

respective of other inputs. While E is high, The informa- 
tion from D appears at the output Q and the Q changes 
with D. When E changes from high to low, the status of D 
immediately before the change is latched. While E is 
low, the status of Q is retained even if D changes. 

While OC is high, Q!~Q 4 are put in the high- 
impedance state “Z” irrespective of other inputs. OC 
does not affect the internal operation of the flip-flops. 
While Q is “Z”, old data can be retained or new data can 
be entered. Since all outputs have high fan-out, this 
device is suitable for use as a buffer register, I/O port, or 
bidirectional bus driver. 


DATA INPUTS 4 


PIN CONFIGURATION (TOP VIEW) 

D ' RECT RESET VOC 

IOC — [T-C OC Rd E — 231-*— 1 E ENABLE INPUT 
CONTROL ' 11 

INPUT/ r— — » ^ 

1D 1— [3.— °1 Ql — 22J-* 1 Qi 

1D2— [T— D2 Q2 — 111— 1Q2 

DATA INPUTS < — V OUTPUTS 

1 D 3 -*[£ — 03 03 — 2Cj— ► 1 Q 3 

ID 4 — [T — |P4 04] — T 9 J— 1Q4 > 

r 2Di — [7— Toi oTl — HI— 2Ql' 

2D 2 — IT— D2 02 — TTI— 2Q2 

DATA INPUTS J 1= II OUTPUTS 

2D 3 — L^— D 3 Q 3 — 16|— 2Q 3 

2 D 4 — [To— D 4 04 — 15]-* 204 , 

OUTPUT ^ , — — , 

CONTROL 20C— ♦111 — C OCd E — 141— 2E ENABLE INPUT 
INPUT *— 

GND 172 t__T3l^2R^?' R „f£ TRESET 


OUTPUT 

CONTROL 20C- 
INPUT 

GND 


5- DIRECT RESET 
~ tD INPUT 


Outline 24P4D 
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M74ALS873P 

DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OC* 

Rd 

E 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

H 

H 

H 

L 

H 

H 

L 

L 

L 

H 

L 

X 

Q° 

H 

X 

X 

X 

Z 


Note 1: Q° 


Z 

X 

* 


: Level of Q before the indicated steady-state input conditions were 
established. 

High-impedance state 
• Irrelevant 

Data can be latched or reset irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — H5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

Vcc=4.5V, l| C = — 18mA 



-1.5 

V 

< 

0 

X 

High-level output voltage 

V C c=4.5V, l OH = -2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

V cc =4. 5V 

Iol = — 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

•OZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A 4 A 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


10 

21 

mA 

•CCL 

Supply current, all outputs low 

V C c=5. 5V 


15 

29 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


16 

31 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS873P 


DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4. 5 — 5. 5V (Note 2) 

C L =50pF 

Ri— 500Q 

R 2 =500Q 



T a == 0 — 70°C 

T a = — 20 h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpi_H 

Propagation time 


Qi— Q 4 

2 


14 

2 


15 

ns 

tpm_ 

2 


14 

2 


15 

tpLH 

E 

Qi — Q-* 

8 


22 

8 


23 

ns 

tpHL 

8 


21 

8 


22 

tpHL 

Rd 

Qi~Q 4 

6 


24 

6 


25 

ns 

tpZH 

Output enable time 

OC 

O 

O 

4 


20 

4 


21 

ns 

tpZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

OC 

d 

l 

6 

2 


8 

2 


9 

ns 

tpLZ 

2 


13 

2 


14 


*: All typical values are at V C c = 5V, Ta = 25°C. 


Note 2: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr~ 2ns, tf=2ns 
V, H — 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS ( Vcc=4. 5V—5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

Ta == 0 — 70°C 

T a =-20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(Ro) 

Pulse width 

Rd “L” 

15 



16 



ns 

tw(E) 

E “H” 

15 



16 



tsu(D) 

Setup time before E i 

Di — D4 

10 



11 



ns 

th(o) 

Hold time after E 4 

Di — D4 

7 



8 



ns 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
i : Transition from high to low 
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M74ALS873P 


DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (NONINVERTED) 


TIMING DIAGRAM (Reference level = 1.3V) 



Dl~D4 ~j 

r~ 


t 

Ql~Q4 

i 

L 

“1, 

t 




fpHL 



Rd 


Ql~Q4 


^w(Rd) 


\ 



Note 3: The shaded areas indicate the period when the input is 

permitted to change for predictable output performance. 
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M74ALS874P 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS874P is a semiconductor integrated circuit 
consisting of two 4-bit D-type positive edge-triggered 
flip-flop circuits with 3-state noninverted output. Each of 
the circuits has an output control input, a clock input, 
and a direct reset input. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, Ioh= -2.6mA) 

• 4-bit common output control input and clock input 

• 4-bit common direct reset input 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Each of the two internal 4-bit D-type edge-triggered flip- 
flop circuits has 4-bit common output control OC, clock 
input T, and direct reset input Rd. When T changes from 
low to high, the status of D immediately before the 
change appears at the output Q in accordance with the 
function table. When Rd is low, the outputs Q!~Q 4 
become low, irrespective of other inputs. 

While OC is high, are in the high-impedance 

state “Z” irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 
all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 
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M74ALS874P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs 

Output 

OC* 

Rd 

T 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

t 

H 

H 

L 

H 

T 

L 

L 

L 

H 

L 

X 

Q° 

H 

X 

X 

X 

Z 


t • Transition from low to high level (positive edge trigger) 

Q° : Level of Q before the indicated steady-state input conditions were 
established. 

Z High-impedance state 
X : Irrelevant 

* . Data can be stored or reset irrespective of OC- 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

V C c 

Supply voltage 


-0.5-+7 

V 

V, 

Input voltage 


-0.5 — h-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5-+5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — H50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta = -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V cc = 4. 5V, lic = 18mA 



-1.5 

V 

1 

0 

> 

High-level output voltage 

V cc — 4. 5V, l OH — — 2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

A 4 A 

•OZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

f 1 A 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A 4 A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, al| outputs high 

V cc =5. 5V 


14 

21 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


18 

29 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


20 

31 

mA 


* All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS874P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc=4.5— 5.5V (Note 2) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a = — 20 h75°C 


Input 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

O 

O 

30 



28 



MHz 

tpLH 

tpHL 

Propagation time 

T 

Qi — Q 4 

4 


14 

4 


15 

ns 

A 


14 

4 


15 

tpHL 

Rd 

Qi — Q 4 

6 


24 

6 


25 

ns 

tpZH 

tpZL 

Output enable time 

oc 

O 

O 

4 


20 

4 


21 

ns 

4 


18 

4 


19 

tpHZ 

Output disable time 

oc 

Qi — Q 4 

2 


8 

2 


9 

ns 

tpLZ 



13 

3 


14 


*: All typical values are at Vcc = 5V, T a = 25°G. 


Note 2: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih =3.5V, V il =0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

Si 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS ( Vcc=4. 5—5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a =— 20 — K75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(RB) 

Pulse width 

Rd L 

10 



11 



ns 

tw(TH) 

T “H” 

16.5 



17.5 



tw(TL) 

T “L” 

16.5 



17.5 



tsu(D) 

Setup time before Tf 

D,~D4 

15 



16 



ns 

tsu(Ro) 

R d “H” (inactive) 

10 



11 



th(o) 

Hold time after T t 

Di — D 4 

0 



1 



ns 


* : All typical values are at Vcc = 5V, T a = 25°C. 
t : Transition from low to high 
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DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (NONINVERTED) 
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M74ALS876P 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS876P is a semiconductor integrated circuit 
consisting of two 4-bit D-type positive edge-triggered 
flip-flop circuits with 3-state inverted output. Each of the 
circuits has an output control input, a clock input, and a 
direct set input. 

FEATURES 

• Positive edge triggering 

® 3-state, high fan-out (l 0 L = 24mA, Ioh= -2.6mA) 

• 4-bit common output control input and clock input 

• 4-bit common direct set input 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Each of the two 4-bit D-type edge-triggered flip-flop cir- 
cuits have 4-bit common output control OC, clock input 
T, and direct set input So. When T changes from low to 
high, the status of D immediately before the change ap- 
pears inverted at the output Q in accordance with the 
function table. When is low, the outputs 
become low, irrespective of other inputs. 

While OC is high, Q!~Q 4 are in the high-impedance 
state “Z”, irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 
all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 
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M74ALS876P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs 

Output 

OC* 

S D 

T 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

r 

H 

L 

L 

H 

t 

L 

H 

L 

H 

L 

X 

Q° 

H 

x 

X 

X 

Z 


Note 1: t : Transition from low to high level (positive edge trigger) 

Q° • Level of Q before the indicated steady-state input conditions were 
established. 

Z : High-impedance state 
X : Irrelevant 

* : Data can be stored or set irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0. 5— f 7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°c 

Tstg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 


Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-2.6 

mA 

IoL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS Ha = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c=4.5V, l| C =-18mA 



-1.5 

V 

Voh 

High-level output voltage 

Vcc=4. 5V, I oh =- 2. 6mA 

2.4 

, 3.2 


V 

VoL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

loL=24mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

t* A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A* A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I,H 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

f* A 

l,L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


14 

21 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


18 

29 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


20 

31 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 
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M74ALS876P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 






Test conditions/Limits 







Vcc - 

4.5— 5.5V (Note 2) 








C L =50pF 





Symbol 

Parameter 




Ri =5000 




Unit 






R 2 =500Q 









T ( 

a =0— 70°C 

T a = 

-20 — h75‘C 




Input 

Outputs 

Min 

* 

CL 

> 

1- 

Max 

Min 

Typ * 

Max 


fmax 

Maximum clock frequency 

T 

Qi~Q* 

30 



28 



MHz 

tpLH 


T 

Id 

l 

Id 

4 


14 

4 


15 

ns 

tpHL 

Propagation time 

4 


14 

4 


15 

tpHL 


So 

PI 

l 

p| 

6 


24 

6 


25 

ns 

tpZH 

Output enable time 

OC 

'f 

Id 

4 


20 

4 


21 

ns 

tpZL 

4 


18 

4 


19 

tpHZ 

Output disable time 

oc 

Id 

l 

Id 

2 


8 

2 


9 

ns 

tpLZ 

3 


13 

3 


14 


*: All typical values are at V C c = 5V, Ta = 25°C. 


Note 2. Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V|h= 3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (V cc =4. 5—5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a = — 20 — h75°C 

Min 

— 1 
*< 
T3 

* 

Max 

Min 

Typ * 

Max 

tw(So) 

Pulse width 

“L” 

10 



11 



ns 

tw(TH) 

T “H” 

16.5 



17.5 



tw(TL) 

T “L” 

16.5 



17.5 



tsu(D) 

Setup time before T t 

Di — D4 

15 



16 



ns 

tsu(So) 

S D “H” (inactive) 

10 



11 



th(D) 

Hold time after T t 

Di — D4 

0 



1 



ns 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
t : Transition from low to high 
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MITSUBISHI ALSTTLs 

M74ALS878P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


DESCRIPTION 

The M74ALS878P is a semiconductor integrated circuit 
consisting of two 4-bit D-type positive edge-triggered 
flip-flop circuits with 3-state noninverted output. Each of 
the circuits has an output control input, a clock input, 
anc| a direct reset input. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, I 0 h= -2.6mA) 

• 4-bit common output control input and clock input 

• 4-bit common reset input 

• Wide operating temperature range (Ta = -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Each of the two 4-bit D-type edge-triggered flip-flop cir- 
cuits has 4-bit common output control OC, clock input T, 
and reset input R which is synchronized with T. When T 
changes from low to high, the status of D immediately 
before the change appears at the output Q in accor- 
dance with the function table. When R is set low and T 
changes from low to high, the outputs Q!~Q 4 become 
low. 

While OC is high, are in the high-impedance 

state “Z”, irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 
all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 
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M74ALS878P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs | 

Output 

OC* 

R 

T 

D 

Q 

L 

L 

r 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Q° 

H 

X 

X 

X 

Z 


t : Transition from low to high level (positive edge trigger) 

Q° ■ Level of Q before the indicated steady-state input conditions were 
established. 

Z : High-impedance state 
X : Irrelevant 

* : Data can be stored or reset irrespective of OC- 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 


-0. 5 — 1-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — 1-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — H75 

°c 

Tstg 

Storage temperature range 


-65 — H50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•oL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V C c=4. 5V, l OH =— 2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

•oZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 

juA 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

m a 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A A 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.2 

mA 

lo 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V cc — 5. 5V 


14 

21 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


18 

29 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


20 

31 

mA 


* All typical values are at Vcc = 5V, Ta = 25°C. 
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M74ALS878P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c= 4 . 5 ~ 5 . 5 V (Note 2 ) 

C L =50pF 

Ri =5000 

R 2 =500Q 



T a =0 — 70°C 

T a = — 20 — 1-750 


Input 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

fmax 

Maximum clock frequency 

T 

p 

O 

30 



28 



MHz 

tpLH 

Propagation time 

T 

Qi — Q 4 

4 


14 

4 


15 

ns 

tpHL 

4 


16 

4 


17 

tpZH 

Output enable time 

OC 

Qi — Q 4 

4 


20 

4 


21 

ns 

tpZL 

4 


20 

4 


21 

tpHZ 

Output disable time 

oc 

Qi — Q 4 

2 


10 

2 


11 

ns 

tpLZ 

3 


13 

3 


14 


*: All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit 


PG 


1 




(1 ) The pulse generator (PG) has the following characteristics: 


7V 

PRR^I MHz 

s, 

tr=2ns, tf=2ns 

Ri 

V ih = 3. 5V, V 1U =0.3V 

duty cycle=50% 

R2 

Z o =50Q 


(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

*PZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (V cc =4. 5V~5. 5V, C u =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

Tj 

a=0 — 70°C 

T a = 

-20 h75°C 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H" 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tsu(D) 

Setup time before T f 

Di — D4 

15 



16 



ns 

tsu(R) 

R “L” 

20 



21 



^h(D) 

Hold time after T t 

d,~d 4 

4 



5 




th(R) 

R “L” 

0 



1 



ns 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
t • Transition from low to high 


TIMING DIAGRAM (Reference level = 1.3V) 




n 



■■ 


SB 



S9 


tpHL 



Note 3: The shaded areas indicate the period when the input is 

permitted to change for predictable output performance. 
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MITSUBISHI ALSTTLs 

M74ALS879P 




DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


DESCRIPTION 

The M74ALS879P is a semiconductor integrated circuit 
consisting of two 4-bit D-type positive edge-triggered 
flip-flop circuits with 3-state noninverted output. Each of 
the circuits has an output control input, a clock input, 
and a reset input. 

FEATURES 

• Positive edge triggering 

• 3-state, high fan-out (l 0 L = 24mA, l 0H = -2.6mA) 

• 4-bit common output control input and clock input 

• 4-bit common reset input 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 


PIN CONFIGURATION (TOP VIEW) 


RESET INPUT 1 R 

OUTPUT —I 

CONTROL 1 OC — I 2 h 

I M PI IT I 


DATA INPUTS < 


DATA INPUTS < 


OUTPUT . — | 

CONTROL 20C — * 1 1 1 1— 

IMD1IT * ■ — I 



m) 2T CLOCK INPUT 
T3] — 2R RESET INPUT 


FUNCTIONAL DESCRIPTION 

Each of the two 4-bit D-type edge-triggered flip-flop cir- 
cuits has 4-bit common output control OC, clock input T, 
and reset input R which is synchronized with T. When T 
changes from low to high, the status of D immediately 
before the change appears at the output Q in accor- 
dance with the function table. When R is low and T 
changes from low to high, the outputs become 

low. 

While OC is high, are in the high-impedance 

state “Z”, irrespective of other inputs. OC does not affect 
the internal operation of the flip-flops. While Q is “Z”, old 
data can be retained or new data can be entered. Since 
all outputs have high fan-out, this device is suitable for 
use as a buffer register, I/O port, or bidirectional bus 
driver. 


Outline 24P4D 
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M74ALS879P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OC* 

R 

T 

D 

Q 

L 

L 

t 

X 

H 

L 

H 

t 

H 

L 

L 

H 

t 

L 

H 

L 

H 

L 

X 

Q° 

H 

X 

X 

X 

Z 


Notel: t ' Transition from low to high level (positive edge trigger) 

Q° ■ Level of Q before the indicated steady-state input conditions were 
established. 

Z : High-impedance state 
X : Irrelevant 

* : Data can be stored or reset irrespective of OC. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20— + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — H7 

V 

V, 

Input voltage 


-0. 5 — f-7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0. 5 — t-5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20—1-75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-2.6 

mA 

•oL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


-f-75 

°C 


ELECTRICAL CHARACTERISTICS (Ta = -20~ +75°C, unless otherwise noted) 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V cc =4. 5V, l, c =— 18rnA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V, Iqh = — 2. 6mA 

2.4 

3.2 


V 

VoL 

Low-level output voltage 

V cc =4. 5V 

Iol— 12mA 


0. 25 

0.4 

V 

loL == 24mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 ==2. 7V 



20 

m a 

•oZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A 4 A 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

l|H 

High-level input current 

V C c=5. 5V, V|=2. 7V 



20 

A A 

I.L 

Low-level input current 

V cc =5. 5V, V,— 0. 4V 



-0.2 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


14 

21 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


18 

29 

mA 

•ccz 

Supply current, all outputs disabled 

V CC =5.5V 


20 

31 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C. 
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M74ALS879P 


DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOP 
WITH 3-STATE OUTPUT AND SYNCHRONOUS RESET (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 2) 

C L =50pF 

Ri =5000 

R 2 =500Q 



T a =0~70°C 

T a = — 20~+75°C 


input 

Outputs 

Min 

Typ* 

Max 

Mm 

Typ * 

Max 

f max 

Maximum clock frequency 

T 

PI 

Pi 

30 



28 



MHz 

tpLH 

Propagation time 

T 

id 

l 

id 

4 


14 

4 


15 

ns 

tpHL 

4 


16 

4 


17 

tpZH 

Output enable time 

OC 

id 

l 

id 

A 


20 

4 


21 

ns 

tpZL 

4 


20 

4 


21 

tpHZ 

tpLZ 

Output disable time 

oc 

lo 

l 

id 

2 


10 

2 


11 

ns 

3 


13 

3 


14 


*• All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2 Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics. 
PRR^lMHz 

t r =2ns, tf=2ns 
V,h = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s. 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5V — 5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a — 0 — 70°C 

T a = — 20~+75°C 

Min 

Typ * 

Max 

Mm 

Typ * 

Max 

tw(TH) 

Pulse width 

T “H” 

16.5 



17.5 



ns 

tw(TL) 

T “L” 

16.5 



17.5 



tsu(D) 

Setup time before T T 

Di~D 4 

15 



16 



ns 

tsu(R) 

R “L” 

20 



21 



th(D) 

Hold time after T t 

d,~d 4 

4 



5 



ns 

th(R) 

R “L” 

0 



1 




* : All typical values are at Vcc = 5V, Ta = 25°C 
t : Transition from low to high (positive edge trigger) 

TIMING DIAGRAM (Reference level = 1.3V) 

tsu(R) th(R) 


\i\ \\ 

mr 


mr 

M//////M 


i 

B tw(TH) # ^ y 

l 




\ 

tpHL 




Note 3: The shaded areas indicate the period when the input is 

permitted to change for predictable output performance. 
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M74ALS880P 

DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS880P is a semiconductor integrated circuit 
consisting of two 4-bit D-type latch circuits with 3-state 
inverted output. Each of the circuits has an output con- 
trol input, an enable input, and a direct set input. 

FEATURES 

• 3-state, high fan-out (l 0 L = 24mA, l 0H = -2.6mA) 

• 4-bit common output control input and enable input 

• 4-bit common direct set input 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Each of the two 4-bit D-type latch circuits has 4-bit com- 
mon output control OC, enable input E, and direct set in- 
put Sd. When So is low, the outputs Q x ~ Q 4 become low, 
irrespective of other inputs. While E is high, the informa- 
tion from D appears inverted at the output Q and the (J 
changes with D. When E changes from high to low, the 
status of D immediately before the change is latched. 
While E is low, the status of Q is retained even if D 
changes. 

While OC is high, <Q 1 -Q 4 are put in the high- 
impedance state “Z” irrespective of other inputs. OC 
does not affect the internal operation of the flip-flops. 
While Q is “Z”, old data can be retained or new data can 
be entered. Since all outputs have high fan-out, this 
device is suitable for use as a buffer register, I/O port, or 
bidirectional bus driver. 


DIRECT SET — _ 
INPUT 1S o 
OUTPUT , qp. 
CONTROL INPUT 

IDi - 


PIN CONFIGURATION (TOP VIEW) 


DATA INPUTS ■< 


1 D2 - 

id 3 - 

ID 4 - 
2Di - 
2D2- 
2D 3 - 
2D4- 

OUTPUT " 

CONTROL 20 C- 
INPUT 

GND 


DATA INPUTS < 


■m- 





w 

< 

0 

0 


A 


— 0 

oc Sd e 

— 

23j -• — IE 

— 

Di Qi 

3 

22J — * 1 Qi 

— 

D2 Q2 

>- 

2l] — IQ2 

— 

d 3 q 3 

>- 

2<}— 103 



D4 Q4 


TJ-IQ4, 




— 

Di Qi 

D — 

18| — 2Qi ' 

— 

D2 Q2 

D — 

17)— 2Q 2 

— 

d 3 q 3 

>- 

Te) — 2 q 3 

— 

0 

Q 

3- 

T5J — 204. 

— c 

oc s d e 

— 

— 2E 


L_ 


13|*-2 S- d 





Outline 24P4D 


BLOCK DIAGRAM (EACH CIRCUIT) 


Qi Q 2 Q 3 Q 4 



Di D2 D3 D4 
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MITSUBISHI ALSTTLs 

M74ALS880P 


DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OC* 


E 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

X 

Q° 

H 

X 

X 

X 

Z 


Note 1: Q° : Level of Q before the indicated steady-state input conditions were 
established. . 

z : High-impedance state 

x ' Irrelevant 

* : Data can be latched or set irrespective of OC 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 


-0.5-+7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

— 0. 5 h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 b75 

°c 

T s tg 

Storage temperature range 


-65 — f-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V|L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V C c=4. 5V, l, c = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V, I oh =- 2. 6mA 

2.4 

3.2 


V 

VqL 

Low-level output voltage 

V cc =4. 5V 

lot_ — 1 2mA 


0. 25 

0.4 

V 

1 ol — 24 mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7 V 



20 

m a 

ioZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

A A 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A 4 A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V CC =5. 5V 


14 

21 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V 


19 

29 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


20 

31 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C. 
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M74ALS880P 


DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4.5~5.5V (Note 2) 

C L =50pF 

Ri =5000 

R 2 =500Q 



T a =0 — 70°C 

T a =— 20 — h75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

Di — D 4 

id 

l 

Id 

3 


20 

3 


21 

ns 

tpHL 

3 


14 

3 


15 

tpLH 

E 

IO 

l 

id 

8 


24 

8 


25 

ns 

tpHL 

8 


21 

8 


22 

tpHL 


Qi~Q 4 

6 


24 

6 


25 

ns 

tpZH 

Output enable time 

OC 

id 

l 

id 

5 


20 

5 


21 

ns 

tpZL 

5 


18 

5 


19 

tpHZ 

Output disable time 

oc 

id 

l 

Id 

2 


8 

2 


9 

ns 

tpLZ 

3 


13 

3 


14 


*: All typical values are at Vcc = 5V, Ta = 25°C'. 


Note 2: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V, h = 3.5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

X 

N 

Q. 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING REQUIREMENTS (Vcc=4. 5V~5. 5V, C L =50pF, R 2 =500Q ) 


Symbol 

Parameter 

Limits 

Unit 

T a =0 — 70°C 

T a = — 20 — h75°C 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tw(So) 

Pulse width 

S D “L” 

15 



16 



ns 

tw(E) 

E "H” 

15 



16 



tsu(D) 

Setup time before E4 

Q 

l 

Q 

10 



11 



ns 

th(D) 

Hold time after Ei 

Di — D 4 

10 



11 



ns 


*: All typical values are at Vcc = 5V, Ta = 25°C. 
I : Transition from high to low 
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DUAL 4-BIT D-TYPE TRANSPARENT LATCH 
WITH 3-STATE OUTPUT (INVERTED) 





MITSUBISHI ALSTTLs 


M74ALS 1 OOOP 


QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74ALS1000P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND buffer 
gates, usable as negative-logic NOR buffer gates. 

FEATURES 

• High fan-out (loi_ = 24mA, Ioh = -2.6mA) 

• High speed (tpd = 5ns typical: C L = 50 P F) 

• Low power dissipation (Pd = 12.2mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer ‘ 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1000P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. 

The M74ALS37P, which, except for its name, is iden- 
tical in all respects to the M74ALS1000P, is also 
available. 


FUNCTION TABLE 


Inputs j 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


INPUTS 


1 A 
IB 

OUTPUT 1Y 

2A — 
2B 

OUTPUT 2Y 
GND 



INPUTS 


Vcc 

4B 
4A 

4Y OUTPUT 
3B 

' INPUTS 
3Y OUTPUT 


Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5— f 7 

V 

V, 

Input voltage 


-0.5— 4-7 

V 

Vo 

Output voltage 

High-level state 

-0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20 — P75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,h 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•ol 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS 1000P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I 1C = — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

Vcc=4. 5V, I 0 h=-2. 6mA 

2.4 

3.2 


V 

Vql 

Low-level output voltage 

V cc =4. 5V 

Iol — 12mA 


0. 25 

0.4 

V 

loL = 24mA 


0. 35 

0.5 

'' 

Input current at maximum voltage 

V cc =5. 5V, V|=7V 



0. 1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

t* A 

I.L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 86 

1.6 

mA 

ICCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


4 

6.4 

mA 


* All typical values are at V C c = 5 V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4.5~5.5V (Note 1) 

Cl=50pF 

R U =500Q 



T a =0~70°C 

T a =-20~+75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

Y 

* 

5 

8 

2 

5 

9 

ns 

tpHL 

3 

5 

8 

3 

5 

9 


* • All typical values are at Vcc = 5V, Ta = 25°C 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
t r =2ns, tf=2ns 
V, H = 3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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M74ALS 1 002P 

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER 


DESCRIPTION 

The M74ALS1002P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NOR buffer 
gates, usable as negative-logic NAND buffer gates. 

FEATURES 

• High fan-out (loi_ = 24mA, I 0 h= -2.6mA) 

• High speed (tpd = 5ns typical; C L =50pF) 

• Low power dissipation (Pd = 16.3mW typical) 

• Low output impedance 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1002P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When both A and B inputs are low-level, output Y is 
high-level, and when at least one of the inputs is high, 
the output is low. 

The M74ALS28P, which, except for its name, is iden- 
tical in all respects to the M74ALS1002P, is also 
available. 


ABSOLUTE MAXIMUM RATINGS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

V 0 

Output voltage 

High-level state 

-0. 5~V CC 

V 

T"opr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 



RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V |H 

High-level input voltage 

2 



V 

V 1L 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 

, 

-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS 1002P 

QUADRUPLE 2-INPUT POSITIVE NOR BUFFER 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

Vic 

Input clamp voltage 

Vcc =4. 5V, l (C = — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V, l 0 H=-2.6nnA 

2.4 

3. 2 


V 

VoL 

Low-level output voltage 

V cc =4. 5 V 

l OL =1 2mA 


0. 25 

0.4 

V 

l 0 L = 24mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V C c=5.5V, V,=7V 



0. 1 

mA 

l|H 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

/* A 

1 1 L 

Low-level input current 

V C c=5. 5V, V|=0. 4V 



-0. 1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•cCH 

Supply current, all outputs high 

V C c=5. 5V, V,=0V 


1.7 

2. 8 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4.5V 


4.8 

8 

mA 


* All typical values are at V C c = 5V, T a = 25°C 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4.5-5.5V (Note 1) 

C u =50pF 

R l =500Q 



T a =0 — 70 C 

T a = — 20 h75C 


Inputs 

Output 

. Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

Y 

2 

5 

8 

2 

5 

9 

ns 

fpHL 

3 

5 

8 

3 

5 

9 


* All typical values are at Vcc = 5V, T a = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 


< 

p 

o 

PG 


DUT 


> 



50 Q 


■t Cl jR L 

7 ^ 7 * 77T 77T 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^I MHz 

t r =2ns, tf=2ns 
V IH — 3. 5V, V, L = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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M74ALS1003P 

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 
WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS1003P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic NAND buffer 
gates with open collector outputs, usable as negative- 
logic NOR buffer gates. 

FEATURES 

• Wired-AND connectability 

• High fan-out (loi_ = 24mA) 

• High-breakdown output voltage (V 0 ^7V) 

• High speed (t p d = 16.5ns typical: C L = 50pF) 

• Low power dissipation (Pd = 12.2mW typical) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

This device employs PNP transistor inputs and open col- 
lector outputs. The open collector output enables selec- 
tion of high-level output impedance with an external 
resistor. It also permits wired-AND connection which is 
impossible with ordinary gates. Having a large low-level 
output current (Iol) of 24mA, it is suitable for a buffer 
gate. Utilization of a clamp diode in the inputs and out- 
puts reduces ringing and undershooting. 

When both A and B inputs are high-level, output Y is 
low-level, and when at least one of the inputs is low, the 
output is high. 

The M74ALS38P, which, except for its name, is iden- 
tical in all respects to the M74ALS10G3P, is also 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V! 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — 1-7 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

Vh. 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 

0 


5.5 

V 

IOL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


available. 

FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUTS -I 


1A — ^ 

l ib - d 

OUTPUT 1Y — [T 

f 2A - H 

INPUTS 

[2B- [5 
OUTPUT 2Y «— (IT 


GND 


m 


E 

n 


r— X ^E 

Eta; 


Vcc 

4B 
4A 

4Y OUTPUT 

3B ' 

3A 

3Y OUTPUT 


INPUTS 


INPUTS 


* OPEN COLLECTOR OUTPUT 


Outline 14P4 
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M74ALS 1003P 


QUADRUPLE 2-INPUT POSITIVE NAND BUFFER 
WITH OPEN COLLECTOR OUTPUT 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V C c=4. 5V, l,c= — 18mA 



-1.5 

V 

Ioh 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VoL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

loL = 24mA 


0. 35 

0.5 


Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

M A 

'«■ 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V,=0V 


0. 86 

1.6 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


4 

6.4 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4. 5—5. 5V (Note 1) 

C L =50pF 

R L =680Q 



T a =0 — 70°C 

T a =— 20 — h75°C 


Inputs 

Output 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

Y 

10 

20 

33 

10 

20 

34 

ns 

tpHL 

7 

13 

18 

7 

13 

19 


* All typical values are at Vcc = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT Vcc V cc OUTPUT 


PG 





' 

DUT 

J 


r 



(1 ) The pulse generator (PG) has the following characteristics: 

PRR^IMHz 
tr=2ns, tf=2ns 
V,h=3. 5V, Vil— 0. 3V 
duty cycle=50% 

Z o =50 Q 

(2) Cl includes probe and jig capacitance 
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M74ALS1008P 

QUADRUPLE 2-INPUT POSITIVE AND BUFFER 


DESCRIPTION 

The M74ALS1008P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic AND buffer 
gates, usable as negative-logic OR buffer gates. 

FEATURES 

• High fan-out (l 0 L = 24mA, 1 0H = -2.6mA) 

® High speed (t P d = 6.5ns typical: C L = 50pF) 

• Low power dissipation (Pd = 16.5mW typical) 

• Low output impedance 

• Wide operating temperature range 
(Ta= — 20~ +75°C) 

APPLICATIONS 

Genera! purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1008P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When both A and B inputs are high-level, output Y is 
high-level, and when at least one of the inputs is low, the 
output is low. 

FUNCTION TABLE 


Inputs | 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — f-7 

V 

V, 

Input voltage 


—0. 5- — f-7 

V 

V 0 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20—+75 

°c 

T stg 

Storage temperature range 


-65- — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,h 

High-level input voltage 

2 



V 

V| L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS 10G8P 

QUADRUPLE 2-INPUT POSITIVE AND BUFFER 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

* 

Q. 

>. 

Max 

V, c 

Input clamp voltage 

V cc =4. 5 V, l, c = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V C c=4. 5V, I 0 h=-2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l 0 L=24mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0-1 

mA 

I.H 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

A A 

1 1 L 

Low-level input current 

V CC =5.5V, V,=0.4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25 V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V|=4. 5V 


1.8 

3 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V, V,=0V 


4.8 

8 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc = 4. 5 — 5.5V (Note 1) 

C L =50pF 

R U =500Q 



T a = 0 — 70°C 

T a = — 20 — H75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

Y 

2 

6 

9 

2 

6 

10 

ns 

tpHL 

3 

7 

10 

3 

7 

11 


*; All typical values are at V C c = 5V, Ta = 25°C. 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 


PG 


50Q 


DUT 


y c ^ 

yfr 7 TT TTT 



(1 ) The pulse generator (PG) has the following characteristics. 
PRR^IMHz 

tr=2ns, tf=2ns 
V,h= 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance 
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MITSUBISHI ALSTTLs 


M74ALS1010P 


TRIPLE 3-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74ALS1010P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic NAND buffer 
gates, usable as negative-logic NOR buffer gates. 

FEATURES 

• High fan-out (l 0 i_ = 24mA, Ioh= -2.6mA) 

• High speed (tpd = 5ns typical: C L = 50 P F) 

• Low power dissipation (Pd = 10.6mW typical) 

• Low output impedance 

• Wide operating temperature range (T a = -20~ +75°C) 


APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1010P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When A, B and C inputs are simultaneously high-level, 
output Y is low-level, and when at least one of the inputs 
is low, the output is high. 

FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B • C 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°c 

T stg 

Storage temperature range 


-65 — M50 

“C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

| Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,h 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

a 

o 

l- 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS1010P 


TRIPLE 3-INPUT POSITIVE NAND BUFFER 


ELECTRICAL CHARACTERISTICS (T a = — 20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, 1,0= — 18mA 



-1.5 

V 

V OH 

High-level output voltage 

V cc =4. 5V, l OH =-2. 6mA 

2.4 

3.2 


V 

Vql 

Low-level output voltage 

V cc =4. 5V 

Iol — 1 2mA 


0. 25 

0.4 

V 

l OL =24mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

I|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

A' A 

l|L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V, V,=OV 


0. 65 

1.2 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V, V|=4. 5V 


3.6 

6 

mA 


* • All typical values are at V C c = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c == 4. 5 — 5. 5V (Note 1) 

C L =50pF 

R U =500Q 



T a =0~70°C 

T a =— 20 h75°C 


Inputs 

Output 

Mm 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B, C 

Y 

2 

5 

8 

2 

5 

9 

ns 

tpHL 

3 

5 

8 

3 

5 

9 


*: All typical values are at Vcc = 5V, Ta = 25°C 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V, H =3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance 
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MITSUBISHI ALSTTLs 

M74ALS1011P 

TRIPLE 3-BNPUT POSITIVE AND BUFFER 


DESCRIPTION 

The M74ALS1011P is a semiconductor integrated circuit 
consisting of three 3-input positive-logic AND buffer 
gates, usable as negative-logic OR buffer gates. 

FEATURES 

• High fan-out (l 0 L = 24mA, Ioh= -2.6mA) 

• High speed (t p d = 8ns typical: C L = 50 P F) 

• Low power dissipation (Pd = 12.5mW typical) 

• Low output impedance 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1011P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When A, B and C inputs are simultaneously high-level, 
output Y is high-level, and when at least one of the in- 
puts is low, the output is low. 


FUNCTION TABLE 


Inputs | 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N=B • C 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 



ABSOLUTE MAXIMUM RATINGS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — L7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0. 5-Vcc 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

D c 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V |H 

High-level input voltage 

2 



V 

V 1L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

•OL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


2—232 


A MITSUBISHI 
ELECTRIC 








MITSUBISHI ALSTTLs 

M74ALS1011P 


TRIPLE 3-INPUT POSITIVE AND BUFFER 


ELECTRICAL CHARACTERISTICS (T a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I IC = — 1 8mA 



-1.5 

V 

V 0 H 

High-level output voltage 

V cc =4. 5V, l OH = — 2. 6mA 

2.4 

3.2 


V 

Vol 

Low-level output voltage 

V C c=4. 5V 

Iol— 12mA 


0. 25 

0.4 

V 

l ou : =24mA 


0. 35 

0.5 

1, 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

l|H 

High-level input current 

V C c=5. 5V, V,=2. 7V 



20 

f 1 A 

I.L 

Low-level input current 

V cc =5. 5V, V,==0. 4V 



-0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V|=4. 5V 


1.4 

2.3 

mA 

IcCL 

Supply current, all outputs low 

V cc =5. 5V, V,=0V 


3.6 

6 

mA 


* : All typical values are at V cc = 5V, Ta = 25°C. 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =4.5~5.5V (Note 1) 

C L =50pF 

R l =500Q 



T a = 0 — 70°C 

T a =— 20 — h75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B, C 

Y 

2 

7 

10 

2 

7 

11 

ns 

tpHL 

3 

9 

12 

3 

9 

13 


* '• All typical values are at Vcc = 5V, T a = 25°C. 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V c c OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V IH = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS1020P 


DUAL 4-INPUT POSITIVE NAND BUFFER 


DESCRIPTION 

The M74ALS1020P is a semiconductor integrated circuit 
consisting of two 4-input positive-logic NAND buffer 
gates, usable as negative-logic NOR buffer gates. 

FEATURES 

• High fan-out (l 0 L = 24mA, l 0H = -2.6mA) 

• High speed (t P d = 5ns typical: C L = 50 P F) 

• Low power dissipation (Pd = 6.1mW typical) 

• Low output impedance 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

‘General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1020P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When A, B, C and D inputs are simultaneously high- 
level, output Y is low-level, and when at least one of the 
inputs is low, the output is high. 

The M74ALS40P, which, except for its name, is iden- 
tical in all respects to the M74ALS1020P, is also 
available. 


ABSOLUTE MAXIMUM RATINGS d a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

v, 

Input voltage 


-0.5 — h7 

V 

1 

Output voltage 

High-level state 

0. 5~V CC 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B • C • D 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


INPUTS 


1 A ■ 
IB 
NC 

c 

OUTPUT 1 Y • 
GND 



Vcc 
2D 
2C 
NC 
■ 2B 
-2AJ 
• 2Y OUTPUT 


INPUTS 


INPUTS 


Outline 14P4 no: no connection 
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MITSUBISHI ALSTTLs 

M74ALS 1020P 

DUAL 4-INPUT POSITIVE NAND BUFFER 


ELECTRICAL CHARACTERISTICS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, l| C = — 1 8mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V, I oh =- 2. 6mA 

2.4 

3.2 


V 

VOL 

Low-level output voltage 

V cc =4. 5V 

Iol - ” 1 2mA 


0. 25 

0.4 

V 

l ou =24mA 


0. 35 

0.5 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7 V 



20 

I 1 A 

I,L 

Low-level input current 

V C c=5. 5V, V,=0. 4V 



-0. 1 

mA 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

ICCH 

Supply current, all outputs high 

V C c=5. 5V, V,=0V 


0.43 

0.8 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V, V,=4. 5V 


2 

3.2 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 1) 

C L =50pF 

R l =500Q 



T a =0~70°C 

T a =— 20 — h75°C 


Inputs 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

Q 

X 

< 

Y 

2 

5 

8 

2 

5 

9 

ns 

tpHL 

3 

5 

8 

3 

5 

9 


* : All typical values are at Vcc = 5V, T a = 25°C 


Note 1: Measurement circuit 


TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 





PG 


DUT 





500 ^ 


T 


IT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tf=2ns, tf=2ns 
Vih= 3. 5V, V IL — 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


A MITSUBISHI 
ELECTRIC 


2—235 









MITSUBISHI ALSTTLs 


M74ALS1032P 

QUADRUPLE 2-INPUT POSITIVE OR BUFFER 


DESCRIPTION 

The M74ALS1032P is a semiconductor integrated circuit 
consisting of four 2-input positive-logic OR buffer gates, 
usable as negative-logic AND buffer gates. 

FEATURES 

• High fan-out (l 0 i_ = 24mA, l 0H = -2.6mA) 

• High speed (tpd = 7.5ns typical: Cl = 50 p F) 

• Low power dissipation (Pd = 20mW typical) 

• Low output impedance 

• Wide operating temperature range (Ta= -20 ~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

Employing PNP transistors in the inputs and active pull- 
up in the outputs, the M74ALS1032P achieves high 
speed, low power dissipation, and high fan-out. Utiliza- 
tion of a clamp diode in the inputs and outputs reduces 
ringing and undershooting. 

When both A and B inputs are low-level, output Y is 
low-level, and when at least one of the inputs is high, the 
output is high. 


FUNCTION TABLE 


| Inputs | 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS a a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — F7 

V 

v, 

Input voltage 


-0. 5~+7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — V cc 

V 

Topr 

Operating free-air ambient temperature range 


-20 — F75 

D c 

T stg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-2.6 

mA 

loL 

Low-level output current 

0 


24 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 
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MITSUBISHI ALSTTLs 

M74ALS 1032P 

QUADRUPLE 2-INPUT POSITIVE OR BUFFER 


ELECTRICAL CHARACTERISTICS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V, Ioh=— 2. 6mA 

2.4 

3.2 


V 

Vol 

Low-level output voltage 

V C c=4. 5V 

l 0 L=12mA 


0. 25 

0.4 

V 

loL=24mA 


0. 35 

0.5 

1. 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

I.H 

High-level input current 

V cc =5- 5V, V,=2. 7V 



20 

t* A 

1 1 L 

Low-level input current 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-15 


-70 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V, V,=4. 5V 


2.5 

5 

mA 

IcCL 

Supply current, all outputs low 

V C c=5. 5V, V,=0V 


5.5 

10 

mA 


* • All typical values are at V C c = 5V, T a = 25°C. 

SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

Vcc=4. 5—5. 5V (Note 1) 

C L =50pF 

R L =500Q 



T a =0 — 70°C 

T a — — 20 h75°C 


Inputs 

Output 

Min 

Typ * 

Max 

Mm 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

Y 

2 

6 

10 

2 

6 

11 

ns 

tpHL 

3 

9 

13 

3 

9 

14 


* ' All typical values are at V C c = 5V, T a = 25°C 


Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V) 


INPUT V cc OUTPUT 




(1 ) The pulse generator (PG) has the following characteristics- 
PRR^lMHz 

t r =2ns, tf— 2ns 
V ih = 3. 5V, V, L ==0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 
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MITSUBISHI ALSTTLs 


M74ALS1240P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS1240P is a semiconductor integrated circuit 
consisting of two blocks of buffers with 3-state inverted 
outputs and independent output control for each block. 

FEATURES 

• Low-power version of M74ALS240P 

• In-phase output control inputs (IOC, 20C) 

• High fan-out, 3-state output (I 0 l= 16mA, l 0H = -15mA) 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When output control input OC is low-level, and if input A 
is low, then output Y is high. If A is high, Y is low. When 
OC is high, Y t ~Y 4 are in high-impedance state irrespec- 
tive of the status of A. 

By connecting IOC and 20C, the outputs of all eight 
buffers can be simultaneously controlled. The outputs 
can be terminated with a load resistor of not less than 
133fi. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT — 

CONTROL 10C-*[j_ 


i 

■ 

20 ] V CC 

INPUT 1Al — [7 


1 

in 

— , OUTPUT 

191 — 20C CONTROL 

INPUT 

OUTPUT 2Y4 *-|T 


1 

Tg] — 1 Yi OUTPUT 

INPUT 1A2 — |T 


8 

T7] — 2 A 4 INPUT 

OUTPUT 2Y3 — QT 

| 


— 1Y2 OUTPUT 

INPUT IA 3 -*[6 



T7] — 2A3 INPUT 

OUTPUT 2Y2 <— [7 

HE 

m 

11 

lT] — IY 3 OUTPUT 

INPUT IA 4 — [7 

ESSE 

13] «- 2A2 INPUT 

OUTPUT 2Yi —[? 

s 

N 


Tg] — IY 4 OUTPUT 

GND [To 

R 


TT] — 2A) INPUT 


Outline 20P4 



FUNCTION TABLE (Note 1) 


Inputs | 

Output 

A 

OC 

Y 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


Note 1: Z : High-impedance state 
X : Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 



UNIT: n 
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MITSUBISHI ALSTTLs 

M74ALS1240P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 


-0. 5 — h7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°c 

T stg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Conditions 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 , 

V 

v,„ 

High-level input voltage 

2 



V 

V.l 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


- ,5 

mA 

•oL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS <r a = -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V C c=4.5V, l| C = — 18mA 



— 1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

Ioh == 3mA 

2.4 

3. 2 


V 

Ioh= — 15mA 

2.0 



Vo. 

Low-level output voltage 

V cc =4. 5V 

l 0 L = 8mA 


0. 25 

0. 4 

V 

loL = 16mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V cc =5. 5V, V 0 =2. 7V 



20 


loZL 

Off-state low-level output current 

V C c==5. 5V, V o =0. 4V 



-20 

V A 

1, 

Input current at maximum voltage 

V cc — 5. 5V, V|=7V 



0. 1 

mA 

l|H 

High-level input current 

V cc =5. 5V, V,=2. 7V 



20 

juA 

IlL 

Low-level input current 

V C c=5. 5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc — 5. 5V 


5 

9 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


9 

15 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


11 

19 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C. 
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MITSUBISHI ALSTTLs 

M74ALS1240P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

, 

Parameter 

Test conditions/Limits 

Unit 

Vcc=4. 5~5. 5V (Note 2) 

C|_=50pF 

Ri=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a = — 20 — h75°C 


Input 

Output 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A 

Y 

4 

8 

13 

4 

8 

14 

ns 

tpHL 

3 

7 

12 

3 

7 

13 

tpzH 

Output enable time 

OC 

Y 

5 

13 

22 

5 

13 

23 

ns 

tpZL 

9 

19 

25 

9 

19 

26 

tpHZ 

Output disable time 

OC 

Y 

2 

7 

15 

2 

7 

16 

ns 

tpLZ 

3 

10 

20 

3 

10 

21 


* : All typical values are at V C c = 5V, T a = 25°C. 


Note 2: Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics. 
PRR^IMHz 

tr=2ns, tf=2ns 
V|h= 3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 1 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 

M74ALS1241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1241P is a semiconductor integrated circuit 
consisting of two blocks of buffers with 3-state 
noninverted outputs and independent output control for 
each block. 

FEATURES 

• Low-power version of M74ALS241P 

• Complementary output control inputs (IOC, 20C) 

• High fan-out, 3-state output (loi_=16mA, 

Ioh = -15mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When output control input IOC is low-level, and if input 
1A is low, then output 1Y is low. If 1A is high, 1Y is high. 
When 20C is high, and input 2A is low, then output 2Y is 
low, but if 2A is high then 2Y is high. If IOC and 20C are 
high and low respectively, then all outputs are in high- 
impedance state. 

The device can be used as a 4-bit two-way bus driver 
by connecting IOC and 20C, 1A and 2Y, 2A and 1Y 
respectively. The outputs can be terminated with a load 
resistor of not less than 133ft. 



FUNCTION TABLE (Note 1) 



Note 1: Z : High-impedance state 
X Irrelevant 



A MITSUBISHI 
ELECTRIC 


2—241 









MITSUBISHI ALSTTLs 

M74ALS1241P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (T a = — 20— + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

v, 

Input voltage 


-0. 5 — K7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5~+5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°c 

T stg 

Storage temperature range 


-65-+150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V IL 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

—20 


+75 

°C 


ELECTRICAL CHARACTERISTICS 0a = -20 ~ + 75°C, unless otherwise noted) 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vic 

Input clamp voltage 

V C c=4. 5V, l| C = — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

l OH = — 15mA 

2.0 



VOL 

Low-level output voltage 

V C c=4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

loL = 16nrA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

Vcc— 5. 5V, V 0 =2. 7V 



20 

M A 

•oZL 

Off-state low-level output current 

V C c=5. 5V, V o =0. 4V 



-20 

f* A 

l| 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0. 1 

mA 

1 IH 

High-level input current 

V cc =5. 5V, V,=2. 7 V 



20 

/" A 

«.L 

Low-level input current 

V cc — 5. 5V, V,=0. 4V 



-0. 1 

mA 

lo 

Output current 

V C c=5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


8 

13 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


10 

18 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


13 

22 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C. 
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MITSUBISHI ALSTTLs 

M74ALS1241P 


OCTAL BUFFER/UNE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 2) 

C L =50pF 

R,=500O 

R 2 =500Q 



T a =0~70°C 

T a =-20~f-75°C 


Input 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

Y 

4 

9 

14 

4 

9 

15 

ns 

tpHL 

4 

9 

14 

4 

9 

15 

tpZH 

Output enable time 

IOC 


9 

17 

25 - 

9 

17 

26 

ns 

tpZL 

9 

18 

28 

9 

18 

29 

tpHZ 

Output disable time 

IOC 

Y 

2 

8 

15 

2 

8 

16 

ns 

tpLZ 

3 

13 

20 

3 

13 

21 

tpZH 

Output enable time 

20C 

Y 

9 

19 

25 

9 

19 

26 

ns 

tpZL 

9 

. 

20 

28 

9 

20 

29 

tpHZ 

Output disable time 

20C 

Y 

2 

10 

15 

2 

10 

16 

ns 

tpLZ 

3 

15 

20 

3 

15 

21 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit ( 1 ) jh e pulse generator (PG) has the following characteristics: 

PRR^IMHz 
t r =2ns, tf=2ns 
V, H — 3. 5V , V 1U =0.3V 
duty cycle=50% 

Z o =50O 

(2) C L includes probe and jig capacitance. 



Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 

M74ALS1242P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS1242P is a semiconductor integrated circuit 
consisting of four bus transmitter/receiver circuits with 
3-state inverted outputs. 

FEATURES 

• Low power version of M74ALS242P 

• Two-way transmission or isolation between two 4-bit 
data 

• High fan-out (l 0 L=16mA, I 0 h= -15mA) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state inverted outputs. 

The input/output direction is controlled by OCab and 
OCba. 

When OCab and OC B a are low, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are high, pins B are made the input pins 
and pins A are made the output pins. When OCab is high 
and OCba is low, both A and B are in the high- 
impedance state and A and B are isolated. The device 
can be used as a latch when OCab is low and OCba is 
high. The outputs can be terminated with load resistors 
of not less than 133 Q. 
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MITSUBISHI ALSTTLs 

M74ALS1242P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OCab 

OC BA 

A 

B 

H 

H 

O 

1 

L 

H 

* 

* 

H 

L 

Z 

Z 

L 

L 

1 

o 


Note 1: | : Input pins 

O : Output pins (inverted output) 
z : High-impedance state (A and B are isolated) 

* : In this case, data can be latched with the procedure show n below. 

(1) Apply the date to be stored to A or B. (OCba and OCab must be equally high or 
equally low.) 

(2) Set OC B a high and OC A b low respectively. 

(3) Remove the data 

(4) The data applied in(1) is stored. If voltage is applied to A or B in t his condition, 
the device may be damaged. Change the status of OC B a or 0~C A b before apply- 
ing voltage 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 


Vcc 

Supply voltage 


-0.5 — f-7 

V 

V, 

Input voltage 

A, B 


— 0. 5— +-5.5 

V 

OCabi OC ba 


-0. 5 — F7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — f 5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — f-75 

°c 

T stg 

Storage temperature range 


-65—+150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 



V 

V 1L 

Low-level input voltage 



0.8 

V 

*OH 

High-level output current 

0 


-15 

mA 

loL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits^ 

Unit 

Min 

Typ* 

Max 

V| C 

Input clamp voltage 

V C c=4. 5V, l, c = — 1 8mA 



— 1.5 

V 

VoH 

High-level output voltage 

V C c=4. 5V 

Ioh=— 3mA 

2.4 

3.2 


V 

Ioh = — 15mA 

2.0 



VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

Iol = 1 6mA 


0. 35 

0.5 

1, 

Input current at maximum 
voltage 

OC A bi OCba 

V cc =5. 5V, V,=7V 



0.1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



0.1 

I.H 

High-level input current 

(Note 2) 

OC A b» OC B a 

V cc =5. 5V, V,=2. 7V 



20 

? A 

A, B 



20 

IlL 

Low-level input current 

(Note 3) 

OC A b« OCba 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0.1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25 V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


8 

16 

mA 

•cCL 

Supply current, all outputs low 

V cc =5. 5V 


10 

18 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


11 

20 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: For A and B, l (H includes off-state high-level output current Iozh- 
Note 3: For A and B, l !L includes off-state low-level output current Iqzl- 
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MITSUBISHI ALSTTLs 

M74ALS 1242P 


QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc = 4.5~5.5V (Note 4) 

C L =50pF 

Ri =500 Q 

R 2 =5000 



T a =0~70°C 

T a = — 20 — f-75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpi_H 

Propagation time 

A, B 

B, A 

4 

8 

14 

4 

8 

15 

ns 

tpHL 

4 

7 

13 

4 

7 

14 

tpzH 

Output enable time 

OC A b 

B 

5 

13 

22 

5 

13 

23 

ns 

tpZL 

9 

16 

25 

9 

16 

26 

tpHZ 

Output disable time 

OC A b 

B 

2 

7 

15 

2 

7 

16 

ns 

tpLZ 

3 

10 

20 

3 

10 

21 

tpZH 

Output enable time 

OCba 

A 

5 

15 

22 

5 

15 

23 

ns 

tpZL 

9 

18 

25 

9 

18 

26 

tpHZ 

Output disable time 

OCba 

A 

2 

9 

15 

2 

9 

16 

ns 

tpLZ 

3 

12 

20 

3 

12 

21 


(1 ) The pulse generator (PG) has the following characteristics: 
PRR^I MHz 

tr=2ns, tf=2ns 
V, h = 3. 5V , V| L =0. 3V 
duty cycle=50% 

Z o =500 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

IPZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


* : All typical values are at V C c = 5V, Ta = 25°C. 


Note 4: Measurement circuit 



TIMING DIAGRAM (Reference level = 1.3 V) 


A, B (INPUT) 


k 






B, A (OUTPUT) 

\ 

Jphl 


7 

L 


tpLH 
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MITSUBISHI ALSTTLs 


M74ALS1243P 


QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1243P is a semiconductor integrated circuit 
consisting of four bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Low-power version of M74ALS243P 

• Two-way transmission or isolation between two 4-bit 
data 

• High fan-out (l 0 L=16mA, Ioh= -15mA) 

• Wide operating temperature range (T a = -20~ +75°C) 


APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by OCab and 
OCba. 

When OCab and OC B a are low, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are high, pins B are made the input pins 
and pins A are made the output pins. When OCab is high 
and OCba is low, both A and B are in the high- 
impedance state and A and B are isolated. The device 
can be used as a latch when OCab is low and OC B a is 
high. The outputs can be terminated with load resistors 
of not less than 1330. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT , — 

CONTROL OCab -* |_L 
|NPUT 

NC (T 

Al fT 

A2 P~ 

A3~G[ 
A 4 «-» |7T 

GND £7 




INPUTS/ 

OUTPUTS 



"St, 


TT) v cc 

OUTPUT 

13] «- OCba CONTROL 
INPUT 

12j NC 

TT] ++ Bi 
Wj~B 2 

T| **■ B4 


OUTPUTS/ 

INPUTS 


NC. NO CONNECTION 


Outline 14P4 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 

M74ALS 1243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) 


| Inputs 

Input / Output 

OCab 

OCba 

A 

B 

H 

H 

O 

1 

L 

H 

* 

* 

H 

L 

Z 

Z 

L 

L 

1 

o 


Note 1: 

I : Input pins 

O : Output pins (noninverted output) 

Z : High impedance state (A and B are isolated) 

* : In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OCba and OCab must be equally high or 
equally low.) 

(2) Set OCba high and OC A b low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in th is condition, the 
device may be damaged. Change the status of OC B a or OC A b before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (T a = — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — H7 

V 

V, 

A, B 


-0. 5 — i-5.5 

V 

OC A b. OC B a 


-0. 5~+7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0. 5 — |-5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°C 

T stg 

Storage temperature range 


-65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L . 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V.c 

Input clamp voltage 

V C c=4.5V, l,c= — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

I 0 h == — 3mA 

2.4 

3.2 


V 

I 0 h = — 15mA 

2.0 



V OL 

Low-level output voltage 

V cc =4. 5V 

l ou =8mA 


0. 25 

0.4 

V 

loL= 16 mA 


0. 35 

0.5 

l| 

Input current at maximum 
voltage 

OCabi OCba 

V cc =5. 5V, V,=7V 



0.1 

mA 

A, B 

V C c=5. 5V, V,=5. 5V 



0. 1 

1 1 H 

High-level input current 

(Note 2) 

OCabi OCba 

V cc =5. 5V, V,=2. 7 V 



20 


A, B 



20 

IlL 

Low-level input current 

(Note 3) 

OC A bi OCba 

V C c=5. 5V, V|=0. 4V 



-0. 1 

mA 

A, B 



-0. 1 

•o 

Output current 

V cc =5. 5V, V q =2. 25V 

-30 


-112 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 



19 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


12 

21 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


13 

23 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C. 

Note 2: For A and B, l| H includes off-state high-level output current Iozh- 
Note 3: For A and B, In. includes off-state low-level output current Iqzl- 
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M74ALS 1243P 

QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 4) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a =-20~+75’C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

B, A 

4 

9 

14 

4 

9 

15 

ns 

tpHL 

4 

9 

14 

4 

9 

15 

tpZH 

Output enable time 

OCab 

B 

9 

17 

25 

9 

17 

26 

ns 

tpZL 

9 

18 

28 

9 

18 

29 

tpHZ 

Output disable time 

OCab 

B 

2 

8 

15 

2 

8 

16 

ns 

tpLZ 

3 

13 

20 

3 

13 

21 

tpZH 

Output enable time 

OC B a 

A 

9 

19 

25 

9 

19 

26 

ns 

tpZL 

9 

20 

28 

9 

20 

29 

tpHZ 

Output disable time 

OC B a 

A 

2 

10 

15 

2 

10 

16 

ns 

tpLZ 

3 

15 

20 

3 

15 

21 


* . All typical values are at V C c = 5V, T a = 25°C. 


Note 4. Measurement circuit 



(1 ) The pulse generator (PG) has the following characteristics 
PRR^IMHz 
t r =2ns, tf=2ns 
V 1 h = 3.5V, V||_=0. 3V 
duty cycle=50% 

Z o =50Q 

12) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

X 

N 

JL 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74ALS1244P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1244P is a semiconductor integrated circuit 
consisting of two blocks of buffers with 3-state 
noninverted outputs and independent output control for 
each block. 

FEATURES 

• Low-power version of M74ALS244P 

• In-phase output control inputs (IOC, 20C) 

• High fan-out, 3-state output (Iol= 16mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20- + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

When output control input OC is low-level, and if input A 
is low, then output Y is low. If A is high, Y is high. 
When OC is high, Y t ~Y 4 are in high-impedance state 
irrespective of the condition of A. 

The outputs of all eight circuits can be controlled 
simultaneously by connecting IOC and 20C. The out- 
puts can be terminated with a load resistor of not less 
than 13312. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL IOC 
INPUT 


HH>n 


INPUT 1Ai — r<Hl <— 200 


OUTPUT 2Y4 — [T \ \ 17] — 1Y1 

2A4 

T6] — 1 Y 2 


INPUT 1A2 — [7 

OUTPUT 2Y3 <- [7 i ^ 

INPUT IA3 — (T 

OUTPUT 2Y2 — [7 ^ 

INPUT IA4 — [7 

OUTPUT 2Yi — [~9* 


GND 


N 




po] Vcc 


^53- 




]3 — 1Y3 

— 2A2 

\ ]— ID - 1Y < 
\-3H3 - 2A> 


OUTPUT 

CONTROL 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 


Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

A 

OC 

Y 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1: z . High-impedance state 
X • Irrelevant 


CIRCUIT SCHEMATIC. (EACH BUFFER) 



UNIT n 
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MITSUBISHI ALSTTLs 

M74ALS1244P 

OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7 

V 

V, 

Input voltage 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5-4-5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — H75 

°C 

Tstg 

Storage temperature range 


-65-4-150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V |H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

•oL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


4-75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

< 

6 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

i 

0 

> 

High-level output voltage 

V CC =4.5V 

Ioh — 3mA 

2.4 

3.2 


V 

l OH = — 15mA 

2.0 



V OL 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

l 0 L =: 16mA 


0. 35 

0.5 

loZH 

Off-state high-level output current 

V C c=5. 5V, V 0 =2. 7V 



20 

/“ A 

loZL 

Off-state low-level output current 

V cc =5. 5V, V o =0. 4V 



-20 

/“ A 

'< 

Input current at maximum voltage 

V cc =5. 5V, V,=7V 



0.1 

mA 

IlH 

High-level input current 

V C c=5. 5V, V,=2. 7V 


! 

20 

//A 

I.L 

Low-level input current 

V CC =5.5V, V,=0. 4V 



-0.1 

mA 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


8 

13 

mA 

•cCL 

Supply current, all outputs low 

V cc =5. 5V 


10 

18 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


13 

22 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 
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M74ALS1244P 


OCTAL BUFFER/LINE DRIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4.5~5.5V (Note 2) 

C L =50pF 

Ri=500Q 

R 2 =500Q 



T a =0~70°C 

T a =— 20 — (~75°C 


Input 

Output 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

Y 

4 

9 

14 

4 

9 

15 

ns 

tpHL 

4 

9 

14 

4 

9 

15 

tpzH 

Output enable time 

OC 

Y 

9 

17 

25 

9 

17 

26 

ns 

tpZL 

9 

18 

28 

9 

18 

29 

tpHZ 

Output disable time 

OC 

Y 

2 

8 

15 

2 

9 

16 

ns 

tpLZ 

3 

13 

16 

3 

13 

17 


* • All typical values are at Vcc = 5V, Ta = 25°C. 


Note 2: Measurement circuit 


INPUT V cc OUTPUT o 7V 



(1 ) The pulse generator (PG) has the following characteristics 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih =3. 5V, V 1l = 0.3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

IpLH 

Open 

tpHL 

Open 

tpZH 

Open 

* 

IPZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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M74ALS1245P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1245P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Low-power version of M74ALS245P 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (I 0 l= 16mA, Ioh = - 15mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with the 3-state noninverted outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 
When OC is high, both A and B are in the high- 
impedance state and A and B are isolated. 

The M74ALS1645P, which, except for its name, is 
identical in all respects to the M74ALS1245P, is also 
available. 


PIN CONFIGUR/ 

DATA 

\TION (TOF 

VIEW) 




UlntU 1 IUIN 

CONTROL 


r°n 




INPUTS/. 

OUTPUTS 


-£ E: 

-tP= : 

iriri 

m 

isa 

m 

m 

SB 

I^IV| 


OUTPUT 

CONTROL 

INPUT 

OUTPUTS/ 

' INPUTS 

C 



\m 





Outline 20P4 




FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1. I Input pins 

O Output pins (noninverted output) 

2 High-impedance state (A and B are isolated) 
X . Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 

M74ALS1245P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 

A, B 


-0.5 — 1-5.5 

V 

DIR, OC 


-0.5 — 1-7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — b5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — 1-75 

°c 

Tstg 

Storage temperature range 


-65 — 1-150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

V C c 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c=4.5V, I 1C = — 18mA 



-1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

Ioh = — 1 5mA 

2.0 



Vol 

Low-level output voltage 

V cc =4. 5V 



l OL =8mA 


0. 25 

0.4 

V 

l 0 L = 16mA 


0. 35 

0.5 

li 

Input current at maximum 
voltage 

DIR, OC 

Vcc=5- 5V, V,=7V 



0. 1 

mA 

A, B 

Vcc =5. 5V, V,=5. 5V 



0. 1 

l|H 

High-level input current 
(Note 2) 

DIR, OC 

V cc =5. 5V, V,=2. 7V 



20 

f * A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

A, B 



-o. 1 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•cCH 

Supply current, all outputs high 

V cc =5. 5V 


20 

32 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


23 

37 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


25 

39 

mA 


* : All typical values are at V C c = 5V, Ta = 25°C 

Note 2: For A and B, l| H includes off-state high-level output current Iozh- 


Note 3: For A and B, lu_ includes off-state low-level output current Iqzl- 
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M74ALS1245P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c= 4.5~5.5V (Note 4) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a =-20~+75°C 


Inputs 

Outputs 

Mm 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

B, A 

4 

9 

13 

4 

9 

14 

ns 

tpHL 

4 

9 

13 

4 

9 

14 

tpZH 

Output enable time 

OC 

A, B 

10 

16 

25 

10 

16 

26 

ns 

tpZL 

13 

18 

29 

13 

18 

30 

tpHZ 

Output disable time 

OC 

A, B 

4 

7 

18 

4 

7 

19 

ns 

tpLZ 

5 

9 

21 

5 

9 

22 


* All typical values are at V C c = 5V, Ta = 25°C 


Note 4 Measurement circuit 


INPUT V cc OUTPUT ? 7v 



(1 ) The pulse generator (PG) has the following characteristics- 
PRR^lMHz 

t r =2ns, tf=2ns 
V,„=3. 5V, V, L =0. 3V 
duty cycle=5096 
Z o =50O 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) 




oc -A 

L 7 

L 







L 

B, A (OUTPUT) 

] 

L 

— ^ 

^ B, A (OUTPUT) 


L 

3 



tpLH 


IpHL 


tpZH 


tpHZ 



OC ^ 

v i 

L 





B, A (OUTPUT) 

* 

*PZL 

r 

7 



tpLZ 
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MITSUBISHI ALSTTLs 


M74ALS1620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS1620P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state inverted outputs. 

FEATURES 

• Low-power version of M74ALS620P 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (I 0 l= 16mA, l 0H = -15mA) 

• Wide operating temperature range (T a = -20- + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state inverted outputs. 

The input/output direction is controlled by OC A b and 
OCba- 

When OCab and OCba are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins 
and A are made the output pins. When OCab is low and 
OCba is high, both A and B are in the high-impedance 
state and A and B are isolated. Latch operation is possi- 
ble when OCab is high and OCba is low. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT 

CONTROL OCab 
INPUT 


INPUTS/ 

OUTPUTS 


HH>n KHN v cc 

a 2 - E-tiEi^r-IsI 

*3- 


OUTPUT 

OCba CONTROL 
INPUT 


Bl 

jID - B2 


A = ~ EhQfetLHiH - 


a 6 - -3 

a 7 - 

(To L 


A8 

GND 


& 


B 5 

Be 

By 

B8 


OUTPUTS/ 

INPUTS 


Outline 20P4 
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M74ALS1620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


FUNCTION TABLE (Note 1) Note V 


| Inputs 

Input / Output 

OCba 

OCab 

A 

B 

L 

L 

O 

1 

H 

H 

1 

O 

H 

L 

Z 

z 

L 

H 

* 

* 


1 

O 

2 
* 


Input pins 

Output pins (inverted output) 

High-impedance state (A and B are isolated) 

In this case, data can be latched with the procedure shown below 

(1) Apply the data to be stored to A or B ( OC A b and OCba must be equally high or 
equally low.) 

(2) Set OCab high and OCba low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in th is condition, the 
device may be damaged. Change the status of OC AB or OC BA before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — f 7 

V 

V, 

Input voltage 

A, B 


-0. 5 — h5. 5 

V 

OC AB , OC B a 


-0. 5 — 1-7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0.5 — h5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Mm 

Typ* 

Max 

V,c 

Input clamp voltage 

V C c=4. 5V, l, c = — 18mA 



— 1.5 

V 

Voh 

High-level output voltage 

V cc =4. 5V 

Ioh = — 3mA 

2.4 

3.2 


V 

Ioh= — 1 5mA 

2.0 



Vql 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

loL=16mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

OC A b, OC B a 

V cc =5. 5V, V,— 7V 



0. 1 

mA 

A, B 

V cc =5. 5V, V,=5. 5V 



_o lj 

I|H 

High-level input current 

(Note 2) 

OCab* OC ba 

V cc =5. 5V, V,=2. 7V 



20 

M A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

OC A b» OCba 

V C c=5. 5V, V,=0. 4V 



-0.1 

mA 

A, B 



-0. 1 

•o 

Output current 

V cc =5. 5V, V 0 — 2. 25V 

-30 


-112 

mA 

IcCH 

Supply current, all outputs high 

V cc =5. 5V 


16 

22 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


20 

28 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


21 

31 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 

Note 2: For A and B, l| H includes off-state high-level output current Iozh- 

Note 3: For A and B, In. includes off-state low-level output current Iozl- 
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M74ALS1620P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Propagation time 

tpHL 

— — Output enable time 

tpzL 

— Output disable time 

tpLZ 

tpZH 

Output enable time 

tpZL 

— Output disable time 

tpLZ 


* : All typical values are at Vcc = 5V Ta = 25°C 


Inputs Outputs 


| Test conditions/Limits 


V cc =4. 5~5. 6 

C L =50pF 

R!=500Q 

R 2 =500Q 

>V (Note 4) 


Tj 

j=0~70°C 

T a = 

—20 — b75°C 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

4 

7 

15 

4 

7 

16 

3 

6 

13 

3 

6 

14 

5 

10 

22 

5 

10 

23 

9 

16 

27 

9 

16 

28 

3 

7 

22 

3 

7 

23 

5 

10 

27 

5 

10 

28 

3 

11 

19 

3 

11 

20 

9 

17 

37 

9 

17 

38 

5 

11 

20 

5 

11 

21 

9 

16 

37 

9 

16 

38 


Note 4 Measurement circuit 


I . 



1 

Dr: 


ni it 



ru 

4 

UU 1 

= 



(1 ) The pulse generator (PG) has the following characteristics. 
PRR^IMHz 

t r =2ns, tf=2ns 
V,h= 3. 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 



TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) 


B, A (OUTPUT) 



A (OUTPUT) 


A (OUTPUT) 



B (OUTPUT) 


B (OUTPUT) 
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M74ALS1621P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1621P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
noninverted open collector outputs. 

FEATURES 

• Low-power version of M74ALS621P 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (I 0 l= 16mA) 

• Wide operating temperature range (Ta= -20- + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with noninverted open collector 
outputs. lector outputs are provided, the high-level output im- 

The input/output direction is controlled by OC A b and pedance can be freely selected with an external load 
OCba. resistor. 

When OCab and OCba are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins and A 
are made the output pins. When OCab is low and OCba is 
high, both A and B become high and A and B are 
isolated. Latch operation is possible when OCab is high 
and OCba is low. 

The functions and pin connections of this device are 
identical to those of M74ALS1623P but since open col- 


PIN CONFIGURATION (TOP VIEW) 


uu i ru i — 

CONTROL OCab — |J_ 
a ' ~ 


r<$~\ 

INPUT * — | I 


INPUTS/ 

OUTPUTS 


Ag * 
GND 


N 
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EyL'iH 
A 2 ~ Eht^T^LriH 

A « ~ E-tjS:=SrH 


A s ~ 


A6 ~ 

A7 ++ I 8 HrT > in — 1 Hi 






& 


OUTPUT 

oc ba CONTROL 
INPUT 
Bl > 


OUTPUTS/ 

INPUTS 


* OPEN COLLECTOR OUTPUT 

Outline 20P4 
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MITSUBISHI ALSTTLs 

M74ALS162 IP 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) Note 1: I : Input pins 

O : Output pins 

* In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B. (OCab and OC B a must be equally high or 
equally low ) 

(2) Set OCab high and OCba low respectively. 

(3) Remove the data 

(4) The data applied in (1) is stored. If voltage is applied to A or B in th is condition, the 
device may be damaged. Change the status of OCab or OCba before applying 
voltage. 


Inputs 

Input / Output 

OCba 

OC A b 

A 

B 

L 

L 

O 

1 

H 

H 

1 

O 

H 

L 

H 

H 

L 

H 

* 

* 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

V C c 

Supply voltage 


-0.5 — V7 

V 

v, 

Input voltage 

A, B 


—0. 5 — V7 

V 

OC A b» OCba 


-0.5 — VI 

V 

Vo 

Output voltage 

High-level state 

-0. 5— 4-7 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°c 

T stg 

Storage temperature range 


-65-+150 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 


Mm 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

v, L 

Low-level input voltage 



0.8 

V 

Von 

High-level output voltage 



5.5 

V 

•OL 

Low-level output current 

. 0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (Ta = -20~ + 75°C, unless otherwise noted) 

' 

Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, l| C = — 18mA 



-1.5 

V 

•OH 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0.1 

mA 

V OL 

Low-level output voltage 

V cc =4. 5 V 

Iol~ — 8mA 


0. 25 

0.4 

V 

loL = 16mA 


0. 35 

0.5 

ll 

Input current at maximum 
voltage 

A, B 

V cc =5. 5V, V,=5. 5 V 



0.1 

mA 

OC A b. OCba 

V C c=5. 5V, V,= 7V 



0.1 

I.H 

High-level input current 

A, B 

V cc =5. 5V, V|— 2. 7V 



20 

P A 

OC A b. OC B a 



20 

I.L 

Low-level input current 

A, B 

V cc =5. 5V, V,=0. 4 V 



-0.1 

mA 

OC A b. OCba 



-0.1 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


20 

28 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5 V 


23 

32 

mA 

iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


25 

36 

mA 


* • All typical values are at Vcc = 5V, Ta = 25°C. 
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MITSUBISHI ALSTTLs 

M74ALS162 IP 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5~5. 5V (Note 2) 

C u =50pF 

R l =680Q 



T a =0~70°C 

T a = — 20 — P75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

12 

25 

50 

12 

25 

51 

ns 

tpHL 

8 

26 

40 

8 

26 

41 

tpLH 

OCb A 

A 

12 

21 

45 

12 

21 

46 

ns 

tpHL 

15 

37 

60 

15 

37 

61 

tpLH 

OC A b 

B 

15 

25 

45 

15 

25 

46 

ns 

tpHL 

15 

39 

60 

15 

39 

61 


* All typical values are at Vcc = 5V, T a = 25°C 


Note 2 Measurement circuit 


INPUT V cc V cc OUTPUT 



( 1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V,„=3. 5V, V IL =0. 3V 
duty cycle=50% 

Z o =50O 

(2) Cl includes probe and jig capacitance 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 

M74ALS1622P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS1622P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted open collector outputs. 

FEATURES 

• Low-power version of M74ALS622P 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (l 0 L=16mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted open collector outputs. 

The input/output direction is controlled by OC A b and 
OCba- 

When OCab and OC B a are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins and A 
are made the output pins. When OCab is low and OCba 
is high, both A and B become high and A and B are 
isolated. Latch operation is possible when OCab is high 
and OCba is low. 

The functions and pin connections of this device are 
identical to those of M74ALS1620P but since open col- 
lector outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT , — | 

CONTROL OCab |jJ 


r<h 

INPUT ' — 

a, - 

A 2 ♦* I- 


INPUTS/ 

OUTPUTS 


TT) B) 

T7] ^ b 2 
ns] ♦♦ B3 

as ~ j-jm ** 
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I — , OUTPUT 

Jl9| «•- OCba CONTROL 
1 — INPUT 


* 3>> E-Tt5y=^|iz] ** 02 

'?h 

sis: 


- A8 
GND 
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A7 « L iH ~ B « 

*^L7T| b 8 


** E-fej 

Co 


OUTPUTS/ 

INPUTS 


Outline 20P4 


* OPEN COLLECTOR OUTPUT 
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MITSUBISHI ALSTTLs 

M74ALS 1622P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


FUNCTION TABLE (Note ^ Note 1: I Input pins 


Inputs 

Input /Output 

OCba 

OC AB 

A 

B 

L 

L 

O 

1 

H 

H 

1 

O 

H 

L 

H 

H 

L 

H 

* 

* 


O Output pins (inverted output) 

* In this case, data can be latched with the procedure shown below 

(1) Apply the data to be stored to A or B. (OCab and OCba must be equally high or 
equally low ) 

(2) Set OCab high and OCba low respectively. 

(3) Remove the data 

(4) The data applied in (1) is stored If voltage is applied to A or B in t his condition, the 
device may be damaged Change the status of OCab or OCba before applying 
voltage 


ABSOLUTE MAXIMUM RATINGS (Ta= -20- +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

v, 

Input voltage 

A, B 


-0.5-+7 

V 

OC A b» OCba 


-0.5 — h7 

V 

Vo 

Output voltage 

High-level state 

-0.5-+7 

V 

T opr 

Operating free-air ambient temperature range 


-20-+75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

•OL 

Low-level output current 

0 


16 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


+75 

°C 

ELECTRICAL CHARACTERISTICS (T a = -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V,c 

Input clamp voltage 

V cc =4. 5V, I IC = — 18mA 



-1.5 

V 

•OH 

High-level output current 

V C c=4. 5V, V 0 =5. 5V 



0. 1 

mA 

V 0 L 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

Iol == 1 6mA 


0. 35 

0.5 

l| 

Input current at maximum 
voltage 

A. B 

V cc =5. 5V, V,=5. 5V 



0.1 

mA 

OCab. OCba 

V cc =5. 5V, V,=7V 



0.1 

IlH 

High-level input current 

A, B 

V cc =5. 5V, V,=2. 7V 



20 

| 


OCab* OCba 



20 

l|L 

Low-level input current 

A, B 

V C c=5. 5V, V,=0. 4V 



-0.1 

mA 

OCab. OCba 



-0. 1 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


8 

12 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


12 

18 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


9 

13 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C 
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MITSUBISHI ALSTTLs 

M74ALS1622P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 



* : All typical values are at V C c = 5V, T a = 25°C. 


Note 2: Measurement circuit 

INPUT V cc V cc OUTPUT 


I 

j 

L_ 

1 

< 

R. 

D CX 



< 

n L 

no 

J 



= 

= C L 


(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih = 3. 5V, V, L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 


A. B (INPUT) 


B, A (OUTPUT) 



i 

B (OUTPUT) 





tpLH 


tpHL 


tpLH 
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MITSUBISHI ALSTTLs 


M74ALS 1 623 P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1623P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Low-power version of M74ALS623P 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (l 0L = 16mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by OC A b and 
OCba- 

When OCab and OCba are high, pins A are made the in- 
put pins and pins B are made the output pins. When 
OCab and OCba are low, B are made the input pins and A 
are made the output pins. When OC A b is low and OCba 
is high, both A and B are in the high-impedance state 
and A and B are isolated. Latch operation is possible 
when OCab is high and OCba is low. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT 

CONTROL OCab 
INPUT 

'A, ~ 

A2 — 

A3 ** 

INPUTS/ A4 
OUTPUTS ‘ 

A 5 ~ 

A6 

A 7 *■* 
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Outline 20P4 


E 

E 
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E 

E 

E 

E 

E 

E 
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r<h 


he 


h^ 
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sa 
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Tq\ ** Bi 

T7| - b 2 
16 ] — 63 
Ts] ** B4 

m] - b 5 

T3] — b 6 
12) ** B7 

TT] " b 8 


OUTPUTS/ 
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A MITSUBISHI 
ELECTRIC 


2—265 






MITSUBISHI ALSTTLs 

M74ALS1623P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


FUNCTION TABLE (Note 1) Note 1: I 


| Inputs 

Input /Output 

OC B a 

OCab 

A 

B 

L 

L 

O 

1 

H 

H 

1 

O 

H 

L 

Z 

z 

L 

H 

* 

* 


Input pins 

Output pins (noninverted output) 

High-impedance state (A and B are isolated) 

In this case, data can be latched with the procedure shown below. 

(1) Apply the data to be stored to A or B (OC A b and OC B a must be equally high or 
equally low.) 

(2) Set OCab high and OC B a low respectively. 

(3) Remove the data. 

(4) The data applied in (1) is stored. If voltage is applied to A or B in th is condition, the 
device may be damaged. Change the status of OC AB or OC B a before applying 
voltage. 


ABSOLUTE MAXIMUM RATINGS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — 1-7 

V 

V, 

Input voltage 

A, B 


-0.5 — F5.5 

V 

OC A bi OC ba 


— 0. 5~+7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0. 5 — F5.5 

V 

T opr 

Operating free-air ambient temperature range 


-20—+75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

V C c 

Supply voltage 

4.5 

5 

5.5 

V 

V |H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20 ~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



-1.5 

V 

Vqh 

High-level output voltage 

V C c=4. 5V 

Ioh= — 3mA 

2.4 

3.2 


V 

l 0 H = ”15mA 

2.0 



VoL 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

loL=16mA 


0. 35 

0.5 

ll 

Input current at maximum 
voltage 

OC A b» OC B a 

V cc =5. 5V, V,=7. 0V 



0.1 

mA 

A, B 

V C c=5. 5V, V,=5. 5V 



0.1 

i|H 

High-level input current 

(Note 2) 

OCab. OC B a 

V cc =5. 5V, V,=2. 7V 



20 

A A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

OCab. OC B a 

V 9 c=5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0.1 

lo 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


20 

30 

mA 

•cCL 

Supply current, ail outputs low 

V cc =5. 5V 


23 

34 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


26 

38 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C 

Note 2' For A and B, lm includes off-state high-level output current Iozh- 

Note 3: For A and B, l iL includes off-state low-level output current Iozl- 


2—266 


A MITSUBISHI 
ELECTRIC 








MITSUBISHI ALSTTLs 

M74ALS 1623P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c=4.5~5.5V (Note 4) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0~70°C 

T a = — 20 b75°C 


Input 

Output 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A 

B 

4 

9 

15 

4 

9 

16 

ns 

tpHL 

4 

9 

15 

4 

9 

16 

tpLH 

B 

A 

4 

9 

15 

4 

9 

16 

ns 

tpHL 

4 

9 

15 

4 

9 

16 

tpZH 

Output enable time 

oc BA 

A 

8 

15 

27 

8 

15 

28 

ns 

tpZL 

8 

16 

27 

8 

16 

28 

tpHZ 

Output disable time 


A 

3 

10 

23 

3 

10 

24 

ns 

tpLZ 

OC B a 

4 

13 

28 

4 

13 

29 

tpZH 

Output enable time 

OC ab 

B 

8 

16 

24 

8 

16 

25 

ns 

tpZL 

8 

18 

30 

8 

18 

31 

tpHZ 

Output disable time 

OC ab 

B 

3 

14 

23 

3 

14 

24 

ns 

tpLZ 

4 

17 

28 

4 

17 

29 


(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V, H =3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50 Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


* • All typical values are at V C c = 5V, Ta = 25°C 


Note 4: Measurement circuit 



TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 

M74ALS 1 640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS1640P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state inverted outputs. 

FEATURES 

• Low-power version of M74ALS640P 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (Iol = 16mA, Ioh = -15mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state inverted outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 
When OC is high, both A and B are in the high-impedance 
state and A and B are isolated. 


PIN CONFIGURJ 

DATA 

VTION (TOF 

VIEW) 

DIRECTION niR rr 

CONTROL U,H LL 

INPUT 

at — [7 
a 2 (T 

A3 [T 

INPUTS/ A 4 [T 

OUTPUTS 

A5 [6 

A6 ♦* |T 

a 7 E 

l As — [9j 
GND [lO 

r°~] 


2oJ Vcc 

' OUTPUT 

19l ♦— OC CONTROL 
■— 1 INPUT 

Te] — bi 

T 7 J — b 2 

TeJ b 3 

HI - B 4 OUTPUTS/ 

INPUTS 

MJ ++ B 5 

T 3 ) — b 6 

12] ~ By 

TT) bs^ 

■dE: 

m 

i 

SSj ill 

i 

i£ 

|£tf 

i 

m 

m 

■Fa 

ton 

Bi 

'f "P | M l) IU HI; 


Outline 20P4 



FUNCTION TABLE (Note 1) 


Inputs 

Input /Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

Z 


Note 1: I : Input pins 

O : Output pins (inverted output) 

Z : High-impedance state (A and B are isolated) 
X : Irrelevant 
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MITSUBISHI ALSTTLs 

M74ALS1640P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (T a = -20- + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — f-7 

V 

V, 

Input voltage 

A, B 


-0.5 — h5. 5 

V 

DIR, OC 


-0.5-+7 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — h5. 5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V, H 

High-level input voltage 

2 



V 

Viu 

Low-level input voltage 



0.8 

V 

loH 

High-level output current 

0 


—15 

i 

mA 

loL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V C c=4.5V, l,c= — 18mA 



— 1.5 

V 

Vqh 

High-level output voltage 

V CC =4.5V 

Ioh — 3mA 

2.4 

3.2 


V 

Ioh— 15mA 

2.0 



Vql 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

Iol— 16mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

DIR, OC 

V C c=5. 5V, V CC =7V 



0. 1 

mA 

A, B 

V C c=5. 5V, V cc =5. 5V 



0. 1 

•lH 

High-level input current 

(Note 2) 

DIR, OC 

V cc =5. 5V, V,= 2. 7V 



20 

t* A 

A, B 



20 

I.L 

Low-level input current 

(Note 3) 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0. 1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

ICCH 

Supply current, all outputs high 

V cc =5. 5V 


16 

22 

mA 

•CCL 

Supply current, all outputs low 

V cc =5. 5V 


20 

28 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


21 

31 

mA 


* : All typical values are at Vcc = 5V, T a = 25°C 


Note 2: For A and B, Iih includes off-state high-level output current Iozh- 
Note 3: For A and B, l| L includes off-state low-level output current Iqzl- 
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MITSUBISHI ALSTTLs 

M74ALS 1640P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (INVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V cc =4. 5 — 5. 5V (Note 4) 

C L =50pF 

Ri =5000 

R 2 =500Q 



T a =0~70°C 

T a =— 20~+75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

4 

6 

17 

4 

6 

18 

ns 

tpHL 

3 

6 

11 

3 

6 

12 

tpZH 

Output enable time 

OC 

A, B 

5 

12 

23 

5 

12 

24 

ns 

tpZL 

10 

18 

27 

10 

18 

28 

tpHZ 

Output disable time 

oc 

A, B 

3 

6 

13 

3 

6 

14 

ns 

tpLZ 

4 

7 

21 

4 

7 

22 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4: Measurement circuit 


INPUT V cc OUTPUT ? 7 V 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih = 3. 5V, V 1U =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) C L includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) -j 

r ^ 

r OC ^ 

It 7 

r~ 











\ 

B, A (OUTPUT) 


t , 

—7 

f- B, A (OUTPUT) 


f- 

— "3 


tO. 3V 


WlL 


tpLH 


tpZH 

j 

tpHZ 
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MITSUBISHI ALSTTLs 


M74ALS1641P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1641P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
noninverted open collector outputs. 

FEATURES 

• Low-power version of M74ALS641P 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (l 0 L=16mA) 

• Wide operating temperature range (Ta = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with noninverted open collector 
outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 

When OC is high, both A and B become high and A 
and B are isolated. 

The functions and pin connections of this device are 
identical to those of M74ALS1645P but since open col- 
lector outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION 


ERECTION nr\ 

CONTROL DIR -» | 1 | 
INPUT 1 — 1 


INPUTS/ 
OUTPUTS ^ 


si- 


2o| Vcc 

Tsj •*-*■ Bi 

a 4 ~ U-rl5r=q| J-jD «• b 3 
a 5 ** L iH ** 04 

a 6 •** ** Bs 

As ** E "t^tr “HI ■*-* B 7 

I — TT1 <*-*• br 


OUTPUT 

OC CONTROL 
INPUT 


m 


OUTPUTS/ 

INPUTS 


Outline 20P4 


* : OPEN COLLECTOR OUTPUT 


FUNCTION TABLE (Note 1) 


Inputs 

Input /Output 1 

OC 

DIR 

A 

B 

L 

L 

o 

1 

L 

H 

1 

O 

H 

X 

H 

H 


Note 1: I Input pins 

O . Output pins (noninverted output) 
X : Irrelevant 
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MITSUBISHI ALSTTLs 


M74ALS1641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — f-7 

V 

V, 

Input voltage 

A, B 


-0.5-+7 

V 

DIR, OC 


-0. 5 — f-7 

V 

Vo 

Output voltage 

High-level state 

-0. 5 — 1-7 

V 

Topr 

Operating free-air ambient temperature range 


-20 — H75 

°C 

T stg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

VoH 

High-level output voltage 



5.5 

V 

•oL 

Low-level output current 

0 


16 

mA 

T opr 

Operating free-air ambient temperature range 

-20 


-h75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

_ 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V C c=4.5V, l tc = — 18mA 



— 1.5 

V 

•oh 

High-level output current 

V C c=4. 5V, V 0 =5. 5V 



0.1 

mA 

V OL 

Low-level output voltage 

V CC =4.5V 

l ou =8mA 


0. 25 

0.4 

V 

Iol— 16mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V 

> 

rv 

II 

> 



0.1 

mA 

A, B 

V,=5.5V 



0. 1 


High-level input current 

DIR, OC 

V cc =5. 5V, V,=2. 7 V 



20 

A 4 A 

A, B 



20 

•lL 

Low-level input current 

DIR, OC 

V C c=5. 5V, V,=0. 4V 



-0.1 

mA 

A, B 



-0.1 1 

•cCH 

Supply current, all outputs high 

V C c=5. 5V 


18 

27 

mA 

•cCL 

Supply current, all outputs low 

V C c=5. 5V 



31 

mA 

•ccz 

Supply current, all outputs disabled 

Vcc = 5.5 V 


23 

35 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


A 
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MITSUBISHI ALSTTLs 

M74ALS1641P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 

Unit 

V cc = 4. 5 — 5. 5V (Note 2) 

C L =50pF 

R L =680Q 



T a =0~70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A, B 

B, A 

12 

31 

50 

12 

31 

51 

ns 

tpHL 

8 

22 

40 

8 

22 

41 

tpLH 

OC, DIR 

A, B 

12 

18 

40 

12 

18 

41 

ns 

tpHL 

15 

36 

60 

15 

36 

61 


* : All typical values are at V cc = 5V, T a = 25°C. 


Note 2: Measurement circuit 


INPUT Vcc Vcc OUTPUT 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

t r =2ns, tf=2ns 
V ih =3.5V, V il = 0. 3V 
duty cycle=50% 

Z o =50O 

(2) Cl includes probe and jig capacitance. 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 


M74ALS 1642P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


DESCRIPTION 

The M74ALS1642P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted open collector outputs. 

FEATURES 

• Low-power version of M74ALS642P 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (l 0 L=16mA) 

• Wide operating temperature range (Ta= -20~ +75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted open collector outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 

When OC is high, both A and B become high and A 
and B are isolated. 

The functions and pin connections of this device are 
identical to those of M74ALS1640P but since open col- 
lector outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


DATA 
DIRECTION 
CONTROL 1 
INPUT 




INPUTS/ 

OUTPUTS 


Al 


EHabq-P 




13 


A 3 -E-tPSWiz) ** 62 

A4 ** TS] *» B3 

* LIT] ♦* 


Vcc 

OUTPUT 

OC CONTROL 
INPUT 

• Bi 


N 


B8 


OUTPUTS/ 

INPUTS 


*: OPEN COLLECTOR OUTPUT 

Outline 20P4 


FUNCTION TABLE (Note 1) 


| Inputs 

Input / Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

H 

H 


Note 1: I : input pins 

O • Output pins (inverted output) 
X : Irrelevant 



2—274 


A MITSUBISHI 
ELECTRIC 








MITSUBISHI ALSTTLs 

M74ALS1642P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT (INVERTED) 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.5 — h7 

V 

V, 

Input voltage 

A, B 


-0. 5—4-7 

V 

DIR, OC 


—0.5 — 1-7 

V 

Vo 

Output voltage 

High-level state 

-0. 5-4-7 

V 

Topr 

Operating free-air ambient temperature range 


-20-4-75 

°C 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

V,L 

Low-level input voltage 



0.8 

V 

Vqh 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


4-75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= — 20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V,c 

Input clamp voltage 

V C c=4.5V, l,c= — 18mA 



-1.5 

V 

•oh 

High-level output current 

V C c=4. 5V, V 0 =5. 5V 



0.1 

mA 

VOL 

Low-level output voltage 

V cc =4. 5V 

l OL =8mA 


0. 25 

0.4 

V 

loL=16mA 


0. 35 

0.5 

'■ 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V 

> 

II 

> 



0. 1 

mA 

A, B 

V,=5. 5V 



0.1 

I,H 

High-level input current 

DIR, OC 

V cc =5. 5V, V,=2. 7V 



20 

A A 

A, B 



20 

1 1 L 

Low-level input current 

DIR, OC 

V C c=5. 5V, V,=0. 4V 



-0. 1 

mA 

A, B 



-0. 1 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


8 

13 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


12 

18 

mA 

Iccz 

Supply current, all outputs disabled 

V cc =5. 5V 


9 

14 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 
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MITSUBISHI ALSTTLs 


M74ALS1642P 

OCTAL BUS TRANSCEIVER WITH O PEN COLLECTOR OUTPUT (INVERTED) 

SWITCHING CHARACTERISTICS 

Symbol Parameter 

tpLH 

* P - L Propagation time 

tpLH 

tpHL 


(1 ) The pulse generator (PG) has the following characteristics: 
PRR^lMHz 

t r =2ns, tf=2ns 
V ih =3. 5V j V, l = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


* : All typical values are at Vcc=5V, Ta = 25°C. 


Note 2. Measurement circuit 

INPUT V cc V cc OUTPUT 



Test conditions/Limits 
V C c=4.5~5.5V (Note 2) 



C L =50pF 

R l =680Q 


T; 

a =0 — 70°C 

T a = 

-20 — H75°C 

Inputs 

Outputs 

Min 

Typ * 

Max 

Min 

Typ* 

Max 

A R 

R A 

15 

25 

50 

15 

25 

51 

M, D 

D, M 

8 

25 

40 

8 

25 

41 

np mn 

A R 

12 

16 

40 

12 

16 

41 

UU, U 1 r\ 

A\ f d 

20 

39 

70 

20 

39 

71 


TIMING DIAGRAM (Reference level = 1.3V) 








MITSUBISHI ALSTTLs 


M74ALS1643P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


DESCRIPTION 

The M74ALS1643P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted and noninverted 3-state outputs. 

FEATURES 

• Low-power version of M74ALS643P 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (loi_=16mA, I 0 h= -15mA) 

• Wide operating temperature range (T a = -20~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted and noninverted 3-state 
outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins 
and pins B are made the output pins. When DIR is 
low, B are made the input pins and A are made the 
output pins. When OC is high, both A and B are in the 
high- impedance state and A and B are isolated. 



FUNCTION TABLE (Note 1) 


| Inputs 

1 Input / Output | 

OC 


A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Notel: I . Input pins 

O : Output pins (noninverted output) 

O : Output pins (inverted output) 

Z : High-impedance state (A and B are isolated) 
X : Irrelevant 
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MITSUBISHI ALSTTLs 

M74ALS1643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


ABSOLUTE MAXIMUM RATINGS (T a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7 

V 

V, 

Input voltage 

A, B 


—0. 5 — f 5. 5 

V 

DIR, OC 


-0. 5 — h7 

V 

V 0 

Output voltage 

High-level state or high-impedance state 

-0.5-+5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20 — h75 

°c 

T stg 

Storage temperature range 


-65 hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

V C c 

Supply voltage 

4.5 

5 

5.5 

V 

V| H 

High-level input voltage 

2 



V 

V, L 

Low-level input voltage 



0.8 

V 

•OH 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = — 20~ +75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ* 

Max 

Vic 

Input clamp voltage 

Vcc =4. 5V, l,c= — 18mA 



-1.5 

V 

VoH 

High-level output voltage 

V cc =4. 5V 

Ioh — 3mA 

2.4 

3.2 


V 

l 0 H = ~15mA 

2.0 



VoL 

Low-level output voltage 

V cc =4. 5V 

Iol— 8mA 


0. 25 

0.4 

V 

l 0 L = 16mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V 

> 

r- 

II 

> 



0.1 

mA 

A, B 

V,=5. 5V 



0.1 

I|H 

High-level input current 

(Note 2) 

DIR, OC 

V C c=5. 5V, V,=2. 7V 



20 

t* A 

A, B 



20 

1 ll_ 

Low-level input current 

(Note 3) 

DIR, OC 

V cc =5. 5V, V,=0. 4V 



-0.1 

mA 

A, B 



-0. 1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•CCH 

Supply current, all outputs high 

V cc =5. 5V 


19 

26 

mA 

•CCL 

Supply current, all outputs low 

Vcc— 5. 5V 


22 

32 

mA 

•ccz 

Supply current, all outputs disabled 

V cc =5. 5V 


24 

35 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2: For A and B, l )H includes off-state high-level output current I 0 zh- 
Note 3: For A and B, l| L includes off-state low-level output current Iqzl- 
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MITSUBISHI ALSTTLs 

M74ALS1643P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V CC =4.5~5.5V (Note 4) 

C L =50pF 

Ri =500 Q 

R 2 =500Q 



T a =0~70°C 

T a = — 20 — P75°C 


Input 

Output 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpi_H 

Propagation time 

A 

B 

4 

6 

13 

4 

6 

14 

ns 

tpHL 

3 

5 

11 

3 

5 

12 

tpLH 

B 

A 

4 

9 

13 

4 

9 

14 

ns 

tpHL 

4 

9 

13 

4 

9 

14 

tpZH 

Output enable time 

OC 

A 

10 

16 

25 

10 

16 

26 

ns 

tpZL 

13 

17 

29 

13 

17 

30 

tpHZ 

Output disable time 

OC 

A 

4 

8 

18 

4 

8 

19 

ns 

tpLZ 

4 

10 

21 

4 

10 

22 

tpZH 

Output enable time 

OC 

B 

5 

12 

23 

5 

12 

24 

ns 

tpZL 

10 

18 

27 

10 

18 

28 

tpHZ 

Output disable time 

OC 

B 

3 

6 

13 

3 

6 

14 

ns 

tpLZ 

4 

7 

21 

4 

7 

22 


* . All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4: Measurement circuit 



( 1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf— 2ns 
V, H =3. 5V, V lu =0. 3V • 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance. 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

tpZH 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 
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MITSUBISHI ALSTTLs 


M74ALS 1 644P 


OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


DESCRIPTION 

The M74ALS1644P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
inverted and noninverted open collector outputs. 

FEATURES 

• Low-power version of M74ALS644P 

• Two-way transmission or isolation between two 8-bit 
data 

• Open collector output 

• High fan-out (Iol= 16mA) 

• Wide operating temperature range (Ta= -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with inverted and noninverted open col- 
lector outputs. 

The input/output direction is controlled by DIR. 

When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 

When OC is high, both A and B become high and A 
and B are isolated. 

The functions and pin connections of this device are 
identical to those of M74ALS1643P but since open col- 
lector outputs are provided, the high-level output im- 
pedance can be freely selected with an external load 
resistor. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION nm 
CONTROL ° R 
INPUT 


EE 


INPUTS/ 

OUTPUTS 




20| 

E 

TS] B1 


~ 82 

A s ** EtC^-% 1 l IH ** B4 

as — ~ Bs 

a? « E-rl^-^ ** Be 

as « E-|Cg^rtel ~ 87 


Vcc 

OUTPUT 

OC CONTROL 
INPUT 


m 




ITT] « b 8 


OUTPUTS/ 

INPUTS 


* : OPEN COLLECTOR OUTPUT 

Outline 20P4 


FUNCTION TABLE (Note 1) 


Inputs 

Input / Output 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

H 

H 


Note 1: | : Input pins 

O : Output pins (noninverted output) 
O : Output pins (inverted output) 

X : Irrelevant 


CIRCUIT SCHEMATIC (EACH BUFFER) 
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MITSUBISHI ALSTTLs 


M74ALS1644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5~+7 

V 

V, 

Input voltage 

A, B 


-0.5 — f-7 

V 

DIR, OC 


-0.5 — f-7 

V 

V 0 

Output voltage 

High-level state 

-0.5—+7 

V 

T opr 

Operating free-air ambient temperature range 


-20 — h75 

°C 

T stg 

Storage temperature range 


-65 — H50 

°c 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

V,H 

High-level input voltage 

2 



V 

v 1L 

Low-level input voltage 



0.8 

V 

Voh 

High-level output voltage 



5.5 

V 

loL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (T a = -20 ~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V| C 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



— 1.5 

V 

•oh 

High-level output current 

V cc =4. 5V, V 0 =5. 5V 



0. 1 

mA 

VqL 

Low-level output voltage 

Vcc=4- 5V 

l OL =8mA 


0. 25 

0.4 

V 

loL^IBmA 


0. 35 

0.5 

l| 

Input current at maximum 
voltage 

A, B 

V cc =5. 5V 

V|=5. 5V 



0.1 

mA 

DIR, OC 

< 

l 

< 



0. 1 

l|H 

High-level input current 

A, B 

V C c=5. 5V, V,=2. 7V 



20 

A A 

DIR, OC 



20 

1 1 L 

Low-level input current 

A, B 

V C c=5.5V, V|=0. 4V 



-0. 1 

mA 

DIR, OC 



-0. 1 

•CCH 

Supply current, all outputs high 

Vcc = 5.5V 


16 

23 

mA 

ICCL 

Supply current, all outputs low 

V cc =5. 5V 


20 

28 

mA 

Iccz 

Supply current, all outputs disabled 

V C c=5. 5V 


18 

25 

mA 


* : All typical values are at Vix = 5V, Ta = 25°C. 
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MITSUBISHI ALSTTLs 


M74ALS1644P 

OCTAL BUS TRANSCEIVER WITH OPEN COLLECTOR OUTPUT 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c = 4. 5 — 5. 5V (Note 2) 

C L =50pF 

R L =500Q 



T a = 0 — 70°C 

T a = — 20 — P75°C 


Input 

Output 

Min 

Typ* 

Max 

Min 

Typ* 

Max 

tpLH 

Propagation time 

A 

B 

15 

24 

50 

15 

24 

51 

ns 

X 

a. 

8 

23 

40 

8 

23 

41 

tpLH 

B 

A 

15 

26 

50 

15 

26 

51 

ns 

tpHL 

8 

20 

32 

8 

20 

33 

tpLH 

OC 

A 

12 

19 

37 

12 

19 

38 

ns 

tpHL 

15 

32 

60 

15 

32 

61 

tpLH 

OC 

B 

12 

16 

33 

12 

16 

34 

ns 

tpHL 

18 

36 

60 

18 

36 

61 

tpLH 

DIR 

A 

10 

17 

30 

10 

17 

31 

ns 

tpHL 

12 

32 

60 

12 

32 

61 

tpLH 

DIR 

B 

15 

24 

45 

15 

24 

46 

ns 

tpHL 

18 

38 

65 

18 

38 

66 


* • All typical values are at Vcc = 5V, Ta = 25°C 


Note 2 Measurement circuit 

INPUT V cc V cc OUTPUT 



TIMING DIAGRAM (Reference level = 1.3V) 




(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V 1H =3. 5V, V| L =0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 
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MITSUBISHI ALSTTLs 


M74ALS 1 645P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


DESCRIPTION 

The M74ALS1645P is a semiconductor integrated circuit 
consisting of eight bus transmitter/receiver circuits with 
3-state noninverted outputs. 

FEATURES 

• Low-power version of M74ALS645P 

• Two-way transmission or isolation between two 8-bit 
data 

• High fan-out (l 0L = 16mA, l 0H = - 15mA) 

• Wide operating temperature range (T a = -20 ~ + 75°C) 

APPLICATIONS 

General purpose, for use in industrial and consumer 
digital equipment. 

FUNCTIONAL DESCRIPTION 

The inputs and outputs are mutually connected to form 
two-way buffers with 3-state noninverted outputs. 

The input/output direction is controlled by DIR. 1 
When DIR is high, pins A are made the input pins and 
pins B are made the output pins. When DIR is low, B are 
made the input pins and A are made the output pins. 
When OC is high, both A and B are in the high-impedance 
state and A and B are isolated. 

The M74ALS1245P, which, except for its name, is 
identical in all respects to the M74ALS1645P, is also 
available. 


PIN CONFIGURATION (TOP VIEW) 


DATA 

DIRECTION 

CONTROL 

INPUT 


INPUTS/ 

OUTPUTS 


DIR (T 

f*>| 


Z0] Vcc 


tCE 

m 

i 


T2I. 

- d'E: 

Si 


-rtF- 




tE: 

lE: 

tE: 

i 

1 






OUTPUT 

CONTROL 

INPUT 


OUTPUTS/ 

INPUTS 


Outline 20P4 


FUNCTION TABLE (Note 1) 


| Inputs | 

j Input /Output | 

OC 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Notel. I Input pins 

O Output pins (noninverted output) 

Z High-impedance state (A and B are isolated) 


X : Irrelevant 
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MITSUBISHI ALSTTLs 

M74ALS1645P 

OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


ABSOLUTE MAXIMUM RATINGS (T a = -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0. 5 — F7 

V 


Input voltage 

A, B 


-0. 5 — F5. 5 

V 

v, 

DIR, OC 


-0. 5 — VI 

V 

Vo 

Output voltage 

High-level state or high-impedance state 

-0.5 — F5.5 

V 

Topr 

Operating free-air ambient temperature range 


-20-+75 

°C 

T stg 

Storage temperature range 


-65- + 150 

°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

v,„ 

High-level input voltage 

2 



V 

V,l 

Low-level input voltage 



0.8 

V 

•oh 

High-level output current 

0 


-15 

mA 

•OL 

Low-level output current 

0 


16 

mA 

Topr 

Operating free-air ambient temperature range 

-20 


+75 

°C 


ELECTRICAL CHARACTERISTICS (Ta= -20~ + 75°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ * 

Max 

V, c 

Input clamp voltage 

V C c=4. 5V, I IC = — 18mA 



-1.5 

V 

V OH 

High-level output voltage 

V cc =4. 5V 

Ioh=— 3mA 

2.4 

3.2 


V 

l OH =— 15mA 

2.0 



V 0 L 

Low-level output voltage 

V cc =4. 5 V 

l 0 L = 8rnA 


0. 25 

0.4 

V 

loL == 16 mA 


0. 35 

0.5 

1. 

Input current at maximum 
voltage 

DIR, OC 

V cc =5. 5V, V,=7V 



0.1 

mA 

A, B 

V cc =5. 5 V, V|=5. 5V 



0.1 

I|H 

High-level input current 

(Note 2) 

DIR, OC 

V C c=5. 5V, V,==2. 7V 



20 

f* A 

A, B 



20 

1 1 L 

Low-level input current 

(Note 3) 

DIR, OC 

V CC =5.5V, V|=0. 4V 



-0. 1 

mA 

A, B 



-0. 1 

•o 

Output current 

V cc =5. 5V, V 0 =2. 25V 

-30 


-112 

mA 

•cCH 

Supply current, all outputs high 

V cc =5. 5V 


20 

32 

mA 

ICCL 

Supply current, all outputs low 

Vcc=5. 5V 


23 

37 

mA 

•ccz 

Supply current, all outputs disabled 

V C c=5. 5 V 


25 

39 

mA 


* : All typical values are at Vcc = 5V, Ta = 25°C. 

Note 2 For A and B, l| H includes off-state high-level output current Iozh- 
Note 3: For A and B, l| L includes off-state low-level output current Iqzl- 
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MITSUBISHI ALSTTLs 

M74ALS1645P 


OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUT (NONINVERTED) 


SWITCHING CHARACTERISTICS 


Symbol 

Parameter 

Test conditions/Limits 

Unit 

V C c= 4.5~5.5V (Note 4) 

C L =50pF 

R,=500Q 

R 2 =500Q 



T a =0 — 70°C 

T a = — 20 — h75°C 


Inputs 

Outputs 

Min 

Typ* 

Max 

Min 

Typ * 

Max 

tpLH 

Propagation time 

A, B 

B, A 

4 

9 

13 

4 

9 

14 

ns 

tpHL 

4 

9 

13 

4 

9 

14 

tpZH 

Output enable time 

OC 

A, B 

10 

16 

25 

10 

16 

26 

ns 

tpZL 

13 

18 

29 

13 

18 

30 

tpHZ 

Output disable time 

oc 

A, B 

4 

7 

18 

4 

7 

19 

ns 

tpLZ 

5 

5^ 

21 

5 

9 

22 


* : All typical values are at Vcc = 5V, Ta = 25°C. 


Note 4: Measurement circuit 


INPUT V cc OUTPUT <-> 7 V 



(1 ) The pulse generator (PG) has the following characteristics: 
PRR^IMHz 

tr=2ns, tf=2ns 
V, h = 3. 5V, V, u = 0. 3V 
duty cycle=50% 

Z o =50Q 

(2) Cl includes probe and jig capacitance 


Parameter 

s, 

tpLH 

Open 

tpHL 

Open 

X 

N 

a 

Open 

tpZL 

Closed 

tpHZ 

Open 

tpLZ 

Closed 


TIMING DIAGRAM (Reference level = 1.3V) 


A, B (INPUT) j 

L 3 

fc- ° C 1 

t 7 

L 







_._L ... 

B, A (OUTPUT) 

j 

f 


B, A (OUTPUT) 


L 

J 



tpLH 


tpHL 


tpZH 


tpHZ 



V 



£ 


oc A 


7 



B, A (OUTPUT) 


c 


£ 

r 

to. 3V 


tpZL 


tpLZ 

n 

r 
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CONTACT ADDRESSES FOR FURTHER INFORMATION 


JAPAN 

Electronics Marketing Division 
Mitsubishi Electric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Telex: 24532 MELCO J 

Telephone: (03) 218-3473 
(03) 218-3499 
Facsimile: (03) 214-5570 

Overseas Marketing Manager 

Kita-ltami Works 

4-1, Mizuhara, Itami-shi, 

Hyogo-ken 664, Japan 
Telex: 526408 KMELCO J 

Telephone: (0727) 82-5131 
Facsimile: (0727) 72-2329 

HONG KONG 

Ryoden Electric Engineering Co., Ltd. 
22nd fl., Leighton Centre 
77, Leighton Road 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 

Telephone: (5) 7907021 
Facsimile: (852) 123-4344 

TAIWAN 

MELCO TAIWAN CO., Ltd. 

6th fl., Chung-Ling Bldg., 

363, Sec. 2, Fu-Hsing S. Road, 

Taipei, R.O.C. 

Telephone: (704) 0247 
Facsimile: (704)4244 

U.S.A. 

NORTHWEST 

Mitsubishi Electronics America, Inc. 
1050 East Arques Ave. 

Sunnyvale, Ca 94086, U.S.A. 

Telex: 172296 MELASUVL 

Twx: 910-339-9549 

Telephone: (408) 730-5900 
Facsimile: (408) 730-4972 


NORTHEAST 

Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA01801, U.S.A. 

Telex: 951796 MELASB WOBN 

Twx: 710-348-1229 

Telephone: (617)938-1220 
Facsimile: (617)938-1075 

MID ATLANTIC 

Mitsubishi Electronics America, Inc. 

1 10 New England Ave. West 
Piscataway, NJ 08854 U.S.A. 

Telex: 833244 MESANJPWAY 

Twx: 710-991-8584 

Telephone: (201 ) 981 -9256 
Facsimile: (201 ) 981-9256 

SOUTHWEST 

Mitsubishi Electronics America, Inc. 
991 Knox St. 

Torrance, CA. 90502, U.S.A. 

Telex: 664787 MELATRNC 

Telephone: (213) 515-3993 
Facsimile: (213) 324-6578 

SOUTH CENTRAL 

Mitsubishi Electronics America, Inc. 
3247 West Story Road, 

Los Colinas Business Park 
Irving, TX 75062, U.S.A. 

Telephone: (214) 258-1266 
Facsimile: (214) 659-9313 

SOUTHEAST 

Mitsubishi Electronics America, Inc. 
Town Ex. CTR. 6100 Glades Rd. #210 
Boca Raton, Fl. 33433 U.S.A. 

Twx: 510-953-7608 

Telephone: (305) 487-7747 
Facsimile: (305) 487-2046 


WEST GERMANY 

Mitsubishi Electric Europe GmbH 
Brandenburger Str. 40 
4030 Ratingen 1, West Germany 
Telex: 8585070 MED D 

Telephone: (02102)4860 
Facsimile: (02102)486-115 

U.K. 

Mitsubishi Electric (U.K.) Ltd. 

Centre Point, (18th Floor), 

103 New Oxford St., 

London WC1, England, U.K. 

Telex: 296195 MELCO G 

Telephone: (01) (379) 7160 
Facsimile: (01) (836) 0699 

AUSTRALIA 

Mitsubishi Electric Australia Pty. Ltd. 
73-75, Epping Road, North Ryde, 
P.O. Box 1567, Macquarie Centre, 
N.S.W., 2113, Australia 
Telex: MESYD AA 26614 

Telephone: (02) (888) 5777 
Facsimile: (02) (887) 3635 


NORTH CENTRAL 

Mitsubishi Electronics America, Inc. 

799 North Bierman Circle, 

Mt. Prospect, ILL 60056, U.S.A. 

Telex: 270636 MESA CHI-MPCT 

Telephone: (312) 298-9223-8 
Facsimile: (312) 298-9223-8 

Mitsubishi Electronics America, Inc. 
15612 HWY 7 #243 
Minnetonka, MN 55345 U.S.A. 

Telex: 291 1 15 MELA MTKA 

Telephone: (612) 938-7779 
Facsimile: (612) 938-5125 
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